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Editorial 


Opinions, Decisions, and Facts 


ANY of us recall the New Yorker car- 
M toon showing the lone figure on the sofa 
in the midst of a chattering cocktail party. 
“Oh! He is Doctor Smith,’’ was the explana- 
tion. ‘‘He doesn’t know anything but facts.’’ 

Circulation, like other leading medical jour- 
nals, must be primarily devoted to facts, new, 
we hope, and the more incontrovertible the 
better. Opinions, if too easily identifiable, are 
frowned upon. The experienced contributor 
disguises his personal views by standard cir- 
cumlocutions: ‘‘It is reasonable to infer...,’’ 
and ‘‘This seems to be consistent with the 
hypothesis .. .”’ 

This is all proper and admirable. Circula- 
tion is not designed to be read at cocktail 
parties. But on most of the important ques- 
tions discussed in Circulation, readers and 
authors alike do have opinions, which are, of 
course, the basis for the practical decisions 
they make every day. The views of those few 
who write on the great controversial issues are 
usually discernible behind the formal profes- 
sions of doubt, but what about the rest of us? 

Symposia are devised to smoke out a con- 
sensus or to expose the details of disagree- 
meni. Even the most democratic of symposia, 
howsver, bring into the open the opinions of 
no ‘nore than a handful of discussants. There 
is | ttle or no machinery in medical science 

y to gather opinions on a broader basis. 
‘om time to time all of us are subjected 
‘ion polls of one form or another. Opin- 
ion polls are often condemned as merely con- 


2m the Laboratory of Physiological Hygiene, 
iversity of Minnesota, Minneapolis, Minn. 
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tributing to the statistics of bias and ignor- 
ance. They may be defended as being useful 
in the evaluation of the trend of the times, 
including the spread of knowledge, and as 
possibly revealing the bases on which deci- 
sions are made. 

In medical science opinion polls are not 
popular but their equivalent may be repre- 
sented by the advice physicians give to their 
patients or, since such information is not eas- 
ily available, by the sales of drugs sold only 
on prescription. One approach would be to 
count the attendance at various scientifi¢ ses- 
sions according to the topics and the speakers. 
Another, appropriate to researchers, would be 
to add up the yearly output of papers or the 
requests made for research grants on specific 
subjects. 

These last two sources of information searce- 
ly answer the question, ‘‘for or against?’’ a 
given viewpoint or theory, but by the dis- 
closure of interest at least they allow judg- 
ment as to whether the subject has popular 
appeal to the group in question. (Never mind 
about deciding whether the appeal is purely 
intellectual, or directed towards more crass 
self-interest.) 

In any event the fact is that the collection 
of opinions from responsible physicians and 
medical scientists is seldom done on any sys- 
tematic basis. This seems unfortunate in the 
case of important controversial questions in 
which it should be valuable to know what 
opinions are held by persons who must, or 
should, be influencing the judgment of others 
less well qualified. Where final answers are 
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not at hand (and how often are they?), but 
decisions are nevertheless required, we ought 
to know what answers are being given pro 
tem. 

Another use of opinion polls is the virtue 
they may have in forcing people to think. The 
very act of properly meeting a sensible ques- 
tion must, in any responsible person, promote 
some consideration, some re-evaluation or re- 
thinking, if the question is one that does not 
admit of an easy and incontrovertible answer. 
It is often said that the beginning of wisdom 
is the recognition of ignorance but this is 
sterile unless a clear question in some detail 
is the outcome. 

Few questions in modern medical science 
have aroused so much interest, have such wide 
implications, and have engendered so much 
heat and emotion, as that about the interrela- 
tionship between the diet, the blood lipids, 
atherogenesis, and the development of coro- 
nary heart disease. Powerful pressures far 
beyond the ivory tower of the researcher or 
even the more realistic but still confined world 
of the physician’s consulting rooms, are at 
work. Not only are the commercial interests 
immense. Each of us is to some extent the 
prisoner of his family customs, his personal 
likes and dislikes in the intimate matter of 
eating, and the influence of early education, 
advertising, and the more subtle propaganda 
of groups concerned to promote ‘‘good nutri- 
tion.’’ 

With all the background and the bewilder- 
ing profusion of papers on or supposedly re- 
lated to this subject, what do the readers of 
Circulation think? What do you think and 
what makes you think so? It is amusing and 
perhaps useful to consider something like an 
opinion poll on the subject. A statistical sum- 
mary of the answers should be interesting but 


EDITORIA!, 


possibly an equally good end would be served 
if the readers of Circulation simply wert 
through the process of answering and r-- 
flected on the reason for their answers. 

In order to escape the impersonal remoi»- 
ness of the Gallup Poll, which sometim..s 
seems to suggest a moron asking an ignoram is 
a foolish question, let us put this in the for 
of an appeal for consultative advice. 

We are concerned about 4 men, all aged 40 a 
without complaints or clinically detected disea.e 
Repeated measurements show the following: 

Subject Relative Blood Cholestero 
weight pressure mg. per cei 
A 100 130/80 225 
B 125 130/80 225 
C 100 175/110 225 
D 100 130/80 275 
. What, if anything, do you conclude about the 
relative risk of the future coronary heart dis- 
ease of subjects B, C, D, compared with Sub- 
ject A: (Please check) 
Subject Same 


2. What, if anything, should these men do? 
(Please check) 
Subject Nothing Reduce Treat Reduce 
weight blood cho- 
pressure lesterol 


. Can you identify the bases for your answers? 
(Cheek if you will) 
Ignorance 
Inference from evidence I cannot really cite 
* 


Inference from evidence I am actually able to 


4, 
(*The author will supply a selected list of refer- 


ences if requested.) 
ANCEL Keys 
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The Evolution of Rheumatic Heart Disease in Children 


Five-Year Report of a Cooperative Clinical Trial of ACTH, 
Cortisone, and Aspirin 


A joint report by the Rheumatic Fever Working Party of the Medical Research Council 
of Great Britain and the Subcommittee of Principal Investigators of the American 
Council on Rheumatic Fever and Congenital Heart Disease, American Heart Association.* 


lembers of the Rheumatie Fever Working Party 
an United Kingdom participating centers: The 
lat: Sir James Spence (Chairman), Royal Victoria 
In rmary, Neweastle; Professor A. Bradford Hill, 
Hcnorary Director, Statistical Research Unit of 
the Medical Research Council (Vice-chairman, and 
Chairman following the death of Sir James 
Spenee); Dr. E. G. L. Bywaters (Secretary), 
Canadian Red Cross Memorial Hospital, Taplow; 
Dr. E. Ellis, Royal Victoria Infirmary, Newcastle; 
Professor Stanley Graham, Royal Hospital for 
Sick Children, Glasgow; Professor R. §. Illing- 
worth, The Children’s Hospital, Sheffield; Dr. B. 
E. Schlesinger, Hospital for Sick Children, Great 
Ormond Street, London; Professor A. G. Watkins, 
Llandough Hospital, Cardiff. 

Members of the Principal Investigators Sub- 
committee and United States participating centers: 
Dr. David D. Rutstein (Chairman) Coordinating 


The National Heart Institute of the United States 
Public Health Service supported the study with grants 
to the coordinating center and to the cooperating 
centers in the United States and by a travel grant 
to the Medical Research Council of Great Britain. 
The Medical Research Council provided support for 
the six centers and for a coordinating registrar in 
the United Kingdom. The center in Toronto received 
a grant from the Canadian Arthritis and Rheumatism 
Society. In the United States, the costs of the medical 
care of its patients were met by each cooperating cen- 
ter, and in Great Britain by the National Health 
Service. The American Heart Association provided 
office space for the American Coordinating Center and 
a grant for statistical services. 

This cooperative clinical trial was first proposed by 
Dr. John R. Mote, then assistant general manager of 
the Armour Laboratories. For the planning of the 
stud;, funds were provided by Armour Laboratories 
and Merck and Company, and space and services by 
the 'lelen Hay Whitney Foundation. 

I the planning and conduct of this trial much 
is owed to the wise advice and guidance of the late 
Dr. ''. Duckett Jones and the late Sir James Spence. 

*his report is being published simultaneously in 
the | RITISH MEDICAL JOURNAL in the United Kingdom, 
in ('RCULATION in the United States, and in the 
CAN DIAN MEDICAL ASSOCIATION JOURNAL in Canada. 
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Center, American Heart Association, New York; 
Dr. Albert Dorfman, La Rabida Jackson Park 
Sanitarium, Chicago; Dr. Edward E. Fischel, Col- 
lege of Physicians and Surgeons, Columbia Uni- 
versity, New York; Dr. John D. Keith, Hospital 
for Sick Children, Toronto (Canada); Dr. John 
A. Lichty, University of Colorado Medical Center, 
Denver; Dr. Benedict F. Massell, House of the 
Good Samaritan, Boston; Dr. Currier McEwen, 
New York University-Bellevue Medical Center, 
New York. 

Associated investigators at cooperating centers: 
In the United Kingdom: Drs. O. P. Gray and 
N. Royston, Cardiff; Dr. Gavin C. Arneil, Glas- 
gow; Drs. D. G. Cottom, J. N. Montgomery, and 
H. J. Weston, London; Dr. Rendle Short, Shef- 
field; Drs. Barbara Ansell, Alan St. J. Dixon, 
K. Hallidie Smith, and Gerald Thomas, Taplow. 
In the United States: Drs. Carrol Butler, Florence 
Mayer, Raymond J. Walther, and Eliot Young, 
Boston; Drs. John I. Gross, Andrew Lorincz, 
Irving Rozenfeld, and Katherine Smull, Chicago; 
Drs. Matthew L. Gibson and John H. Githens, 
Denver; Drs. Charles W. Frank and Daniel Lar- 
son, (Columbia) New York; Drs. Janet Baldwin 
(deceased), Eugenia F. Doyle, Ann G. Kuttner, 
Gene H. Stollerman, and Harrison Wood (New 
York University) New York; Drs. R. D. Rowe 
and A. D. Barry McKelvey, Toronto (Canada). 

Statistical consultation and services were pro- 
vided by Miss Marjorie T. Bellows, Chief Statis- 
tician and Mrs. Elizabeth R. Densen of the Amer- 
ican Heart Association and Dr. John Knowelden, 
London School of Hygiene and Tropical Medicine. 
Mr. Felix Moore, Professor and Chairman, De- 
partment of Public Health Statistics, University 
of Michigan School of Public Health served as 
statistical consultant. Dr. A. St. J. Dixon, Taplow 
served as Coordinating Registrar for the British 
centers. Mrs. Ruth E. Rutstein was Coordinator 
for the centers in the United States. 


HE UNITED KINGDOM AND UNITED 
STATES cooperative clinical trial was 
set up in 1951-52 to compare the relative 
merits of ACTH, cortisone, and aspirin in the 
treatment of rheumatic fever and the preven- 
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tion of rheumatic heart disease. Over a pe- 
riod of approximately a year and a half, and 
under closely defined diagnostic criteria, 497 
children under the age of 16 were admitted 
to the trial in 12 centers in the United King- 
dom, the United States, and Canada. These 
patients were allocated at random to one or 
another of the three treatments under inves- 
tigation. They were treated according to a 
specified plan for 6 weeks and, after a further 
3. weeks of detailed observation, were followed 
up at defined intervals. Full details of the 
plan of the study have been given in an ear- 
lier publication.! 

The previous report compared the three 
treatment groups in detail throughout the 6 
weeks of treatment, 3 succeeding weeks of 
observation, and at the end of a further year 
of follow-up. It was concluded that there was 
no evidence that any of the three agents re- 
sulted in uniform termination of the disease 
and on all treatments some patients developed 
fresh manifestations during treatment. Treat- 
ment with either of the hormones had resulted 
in more prompt control of certain acute man- 
ifestations but this more rapid disappearance 
was balanced by a greater tendency for the 
acute manifestations to reappear for a lim- 
ited period upon cessation of treatment. 
Treatment with the hormones was followed by 
@ more rapid disappearance of nodules and 
soft apical systolic murmurs. At the end of 
1 year, however, there was no significant dif- 
ference between the three treatment groups 
in the status of the heart. 

This second joint report records the state of 
the patients after a follow-up of 5 years. It 
is concerned with a comparison of the amount 
and severity of rheumatic heart disease in 
each of the three treatment groups at the end 
of this time period. It also demonstrates that 
the status of the heart at start of treatment 
is the major factor determining the condition 
of the heart at the end of 5 years and that no 
treatment can be properly evaluated if this 
factor is not taken closely into account. 


The Numbers Involved 
Of the 497 cases admitted to the trial (240 
U.K. and 257 U.S.) 445 (89.5 per cent) were 


known to be alive at the end of the 5 years 
and the status of the heart had been record :d 
for all but 19 of them. Sixteen (3.2 per cent) 
were known to have died. Thus 92.7 per ec at 
of 497 cases had been traced at 5 years. Of : ie 
remaining 36 untraced cases 9 were known ‘o 
be alive at the end of 4 years, 9 at the end of 
3 years, 8 at the end of 2 years, 1 at the e.d 
of 1 year, and 9 were lost before the end of 
the first year. 

The numbers of deaths and the numb: ’s 
successfully followed up are given in more 
detail in table 1, where the cases have be n 
divided into three groups according to ihe 
status of the heart on admission to the tri:l: 
namely Group A, no or questionable carditis 
and no pre-existing heart disease; Group B, 
carditis present but no pre-existing heart dis- 
ease; and Group C, definite or questionable 
pre-existing heart disease.* 

At the end of 5 years the fact of death or 
the status of the heart among the survivors 
had been recorded in 88 per cent in Group A, 
90 per cent in Group B and 88 per cent in 
Group C. Similarly, the figures for the three 
treatment groups were 91 per cent ACTH, 89 
per cent cortisone and 87 per cent aspirin. 


*The diagnostic criteria for admission to the study 
specified carditis as shown by any one of the fol- 
lowing: 

(a) Development of an organic apical systolic 
murmur or an aortic diastolic murmur under 
acceptable observation. 

(b) Change of heart size of more than 15 per cent 
on standard x-ray film by any standard method 
of measurement. 

(ce) Pericarditis revealed by a definite friction rub 
or by pericardial effusion. 

(d) Congestive failure, in a patient under 25 years 
and in the absence of other causes, and shown 
by one or more of the following: (1) dyspnea, 
(2) orthopnea, (3) enlargement of the liver, 
(4) basal pulmonary rales, (5) increased jugu- 
lar venous pressure, or (6) edema. 

In the assessment of carditis as a criterion ‘or 
entry to the trial, it was assumed in patients vith 
no known pre-existing rheumatic heart disease 
history of an attack of acute rheumatic fever, ‘' 
previous to the current illness the patient’s hi. 
was of normal size and that there were no rheumti 
murmurs. In other patients observations of char! 
in heart size and murmurs were used in determi! 
carditis and recorded. 
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Table 1 
‘umber of Cases Traced at Five Years According to Cardiac Group. U.K., U.S., U.K. and U.S. 








Cardiac group At start 
at start of of 
treatment treatment 


KK 


Group A—no or questionable carditis; 
no pre-existing heart disease 


Group B—Carditis present; 
no pre-existing heart disease 


Group C—with definite or questionable 
pre-existing heart disease 


All groups 


8. 


Group A—no or questionable carditis; 
no pre-existing heart disease 


Group B—earditis present ; 
no pre-existing heart disease 


Group C—with definite or questionable 
pre-existing heart disease 


All groups 


).K. and U.S. 


Group A—no or questionable carditis; 
no pre-existing heart disease 


Group B—carditis present ; 
no pre-existing heart disease 


Group C—with definite or questionable 
pre-existing heart disease 


All groups 497 


*One death from acute nephritis and uremia. 
tOne death from acute intestinal obstruction. 


The corresponding figure was 91 per cent for 
the U.K. and 87 per cent for the U.S. 

It is clear that within these classifications 
no differential losses, which might obscure 
comparisons, have taken place. 


Deaths 

Of the 497 children under the ages of 16 
wo were admitted to the study and com- 
‘eted the prescribed course of treatment only 

‘ had died from rheumatic fever or rheu- 
itie heart disease by the end of the 5 years 
follow-up.* One of these deaths occurred 

| ortly after the end of treatment and 4 more 


One child given cortisone who died 20 hours after 
start of treatment is not included in the 497 
‘| ldren or the 14 deaths. With this single exception 
' the patients survived the course of treatment. 
: death rates following these courses can therefore 
compared without the introduction of any bias 

> to the incidence of deaths during treatment. 
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Number of cases 


Alive and Alive but 
heart heart 
status status 


| Per cent 
known unknown 


Untraced | untraced 


within the first year of follow-up. There were 
no deaths in the second year and only 1 in 
the third, followed by 4 deaths in the fourth 
year and 4 in the fifth. In addition there were 
2 deaths from unrelated causes, namely one 
in the ACTH group from acute nephritis and 
uremia in the fourth year and one in the cor- 
tisone group from acute intestinal obstruction 
in the fourth year. 

Division by treatment of the 14 deaths due 
to rheumatic fever or rheumatic heart disease 
shows 7 among the 162 ACTH cases (4.3 per 
cent), 2 among the 167 cortisone cases (1.2 per 
cent), and 5 among the 168 aspirin cases (3.0 
per cent). Division by cardiac status at the 
start of treatment (tables 1 and 9) shows no 
deaths at all in the 117 Group A cases (cases 
with no or questionable carditis and without 
pre-existing heart disease), 4 deaths (1.6 per 
cent) among the 252 Group B cases (carditis 
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present but no pre-existing heart disease) and 
10 (7.8 per cent) among the 128 Group C 
eases (with pre-existing heart disease). Of the 
Group B eases 1 death occurred among the 37 
eases with failure and/or pericarditis at entry 
(2.7 per cent) and 3 deaths in the remaining 
215 cases (1.4 per cent) where these features 
were absent. Six of the 10 deaths in Group C 
occurred in a small group of 31 cases where 
there was already failure and/or pericarditis 
at the start of treatment. In other words death 
oceurred in 1 out of every 5 of these cases 
compared with 1 in 25 in the remainder of 
Group C. 

There were more deaths among females (9 
in 238 or 3.8 per cent) than among males (5 
in 259 or 1.9 per cent) but the difference 
might very easily be due to chance. There were 
also more deaths among those whose disease 
was 6 weeks or more in duration when treat- 
ment was started than among those treated 
within 6 weeks of onset (8 of 104 or 7.7 per 
cent compared with 6 of 393 or 1.5 per cent). 
The difference occurred entirely in the Group 
C eases where the death rate was 17.5 per cent 
among late treated cases as compared with 3.4 
per cent in early treated cases (7 of 40 and 3 
of 88 cases). In Group B the rates for late and 
early treated cases were 1.9 per cent and 1.5 
per cent respectively (1 of 54 and 3 of 198 
eases). The death rate was not significantly 
lower among those treated within 2 weeks of 
onset (3 of 225 or 1.3 per cent) than among 
those treated at 2 to 6 weeks (3 of 138 or 2.2 
per cent). 

One of the most remarkable features of this 
study is the very low case fatality in compari- 
son with previous reports.2~ In addition to 
the modern treatment of the disease there 
may, however, be a number of other factors 
concerned in this striking decrease in the 
severity of the disease. These factors could 
include a change in the natural history of 
rheumatic fever or streptococcal infection, the 
introduction of penicillin and sulfadiazine 
prophylaxis and environmental features asso- 
ciated with the higher standard of living. 
There were also six severely ill patients re- 
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ported in the U.S. as being kept out of th 
trial of randomized treatments in addition t 
the one death after 20 hours of treatment (se: 
footnote page 505). On the other hand, not in 
cluded in this study are cases of rheumati 
fever too mild to be admitted to the stud) 
hospita!s, a number of which limit their ad 
missions to rheumatic fever and receive r 
ferrals from other hospitals. In other word 
the case fatality rate could have been biase: 
in either direction by these selective factors 


Recurrences 

The study plan specified that all cas 
should receive daily prophylaxis with sulf: 
diazine, after initial eradication of the stre} 
tococeus with a 10-day course of penicilli: 
In spite of this schedule, recurrences di 
occur and for analytical purposes were d 
fined as the appearance, after an interval of 
at least 3 months of freedom from rheumatic 
activity, of manifestations that wou'd have 
originally qualified the patient for admission 
to the trial. An analysis was made of all cases 
retreated for such a recurrence. There were, 
in total, 64 such retreated recurrences in the 
5 years among 56 different cases of the 497 ad- 
mitted (11 per cent). In addition there were 
16 retreated recurrences among 14 cases in 
which chorea was the only manifestation in 
the recurrences. 

It is more informative, however, to limit 
attention to the cardiac groups A and B, since 
many cases in Group C had continuous rheu- 
matic activity making recurrence impossible 
to identify. In Groups A and B there were, 
excluding recurrences of pure chorea, 42 re- 
currences in 36 cases (10 per cent of the 369 
eases). Further, in these two groups the 42 
recurrences and 36 cases in which they ov- 
curred were divided almost exactly among 
the three treatment groups. Thus, there were 
16 recurrences in 12 of the 114 ACTH cases, 
12 recurrences in 12 of the 128 cortisone case-, 
and 14 recurrences in 12 of the 127 aspiri. 
eases. It is clear that the frequency of r:- 
treated recurrences does not bias the subs: - 
quent comparisons of the treatments used }): 
this study. 
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Comparison of the Treatments 

The dosage schedules of ACTH, cortisone, 
: ad aspirin were based on published studies 
<d unpublished reports at that time (1950), 
\.e aim being to select a dosage likely to be 
 .Teetive over a period of administration short 
‘ iough to indicate whether the acute attack 
|ad been differentially shortened by any one 

the three drugs. 


The schedules were as follows :* 


ACTH U.K. eases. A daily dosage in U.S.P. 

units of 80 for the first 4 days, 60 for 
the next 3 days, 40 for the second and 
third weeks, 30 for the fourth and fifth 
weeks, and 20 for the sixth week. 
U.S. cases. 120 U.S.P. units for the 
first 4 days, 100 for the next 3 days, 
80 for the second week, 60 for the 
third week, 40 for the fourth and fifth 
weeks, and 20 for the sixth week. 

Cortisone <A daily dosage of 300 mg. for the first 
day, 200 mg. for the next 4 days, 100 
mg. for the second and third weeks, 
75 mg. for the fourth and fifth weeks, 
and 50 mg. for the sixth week. 
A daily dosage of 60 mg. per pound 
of body weight or 10 Gm. (whichever 
was less) for the first 2 days, 40 mg. 
per pound or 10 Gm. (whichever was 
less) for the next 5 days, and 30 mg. 
per pound for the second to sixth 
weeks, 

If retreatment was necessary at any 

time during the 3 months following the 

original course of therapy, then a 4- 

week retreatment scheme was followed 

using the same drug and dosage as in 
the first 4 weeks of initial therapy. No 
patient was retreated unless he dem- 
onstrated rheumatic activity sufficient 
to have brought him into the study 
initially. If, after 3 months without 
activity, the patient developed a new 
attack of rheumatic fever, he was 

treated as in the original course, i.e., 

for 6 weeks on the same drug and dos- 

age, followed by a 3-week period of 
observation. 

"he results among cases followed for 5 
y'ars are analyzed in terms of the cardiac 

g: oups already defined. 


Looking first at Group A (table 2), it will 


Aspirin 


Further details of the treatment schedule, in- 


ling control of auxiliary therapy, can be found in 
original report.’ 
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be seen that 6 of the 37 ACTH cases had a 
murmur at the end of 5 years (all grade I 
apical systolic murmurs), 1 of the 33 ‘corti- 
sone treated cases (a basal diastolic murmur), 
and 1 of the 33 aspirin treated group ( a 
grade I apical systolic murmur). The small 
excess in the ACTH group is not statistically 
significant. The striking fact which emerges 
from this comparison is the exceedingly small 
proportion of Group A cases treated at these 
dosage levels of ACTH, cortisone, and aspirin, 
in which there is evidence of heart disease at 
the end of 5 years of follow-up. The prognosis 
in eases without carditis, but otherwise meet- 
ing the criteria for the diagnosis of rheumatic 
fever, is so good that it would be unreasonable 
to expect that large-dose cortisone therapy 
could significantly improve it. The well rec- 
ognized occasional severe toxic manifestations 
in large-dose cortisone therapy also militate 
against its use in such cases.® 

In Group B (table 2), the cases are divided 
into 6 sub-groups according to their cardiac 
status, ranging from the mildest with only a 
grade I apical systolic murmur* to the most 
severe with pericarditis and/or failure. Ex- 
amination of these groups shows no consistent 
difference in favor of any one treatment but 
the number of cases in each group is small. 
Direct comparison of the effects of treatment 
among the total of cases in Group B is not 
valid because of the unequal distribution of 
eases of different degrees of clinical severity 
among the three treatment groups. For exam- 
ple, there were more severely ill cases in the 


*In this study, the following grades were adopted 
for reporting apical systolic murmurs: 

Grade O—No murmur, or a murmur considered to be 
‘<funetional’’ on the basis of its apparent 
origin at the pulmonic area or along the 
left sternal border. 

Grade P—Murmur apparently localized to the apical 
area, but so faint as not to be transmitted 
to or toward the axilla. The ‘‘P’’ mur- 
murs were not considered indicative of 
carditis. 

Grade I—Soft apical systolic murmur transmitted 

to or toward the axilla. 

Grade II—Louder similar murmur. 

Grade III—Very loud similar murmur, usually trans- 

mitted to the back. 





U.K. AND U.S. JOINT REPORT ON RHEUMATIC HEART DISEAS| 


Table 2 


Number of Cases Followed-up for Five Years and Proportion with One or More Murmurs at That Tin 
According to Treatment Given and Initial Cardiac Status. U.K. and U.S. 


ACTH 


With murmurs 
at 5 years 
No. Per cent 


Cardiac group 
at start of 
treatment 


No. of 


Group A—no or 
questionable carditis; 
no pre-existing heart disease 


Cortisone 


With murmurs ' 
at 5 years 
No. Per cent 


Aspirin 
With murm: 
No. of at 5 years 
cases No. Per ce: 


No. of 
cases 


33 





Group B—carditis present ; 
no pre-existing heart disease 

1) Apical systolic murmur 
grade I, only 
Apical systolic murmur 
grade ITI or III, only 
Apical systolie and apical 
mid-diastolie murmurs 
Basal diastolic murmur orly 
Basal diastolic and 
other murmurs 
With failure and/or 
pericarditis 


3) 


4) 
5) 


6) 





Group C—with definite or 
questionable pre-existing 
heart disease 
1) Without failure and/or 
pericarditis 
2) With failure and/or 
pericarditis 











ACTH group and more of the milder cases in 
the cortisone group. There were only 5 ACTH 
in comparison with 19 cortisone cases in the 
group of mild cases with only a grade I apical 
systolic murmur. On the other hand, there 
were 16 cases with a basal diastolic and one 
or more other murmurs in the ACTH group 
compared with only 9 in the cortisone group. 
Also there were only 7 cases with pericarditis 
and/or failure in the aspirin group in com- 
parison with 13 on ACTH and 13 on cortisone 
treatment. 

It is, however, possible to allow for this 
unequal distribution of cases of varying de- 
grees of clinical severity among the three treat- 
ment groups and thus make a valid evaluation 
of treatment within the entire Group B. 
Making the assumption that in each of the 
cardiac sub-groups the three treatments had 
no differential effects whatsoever, it is pos- 
sible to calculate the expected outcome in 
Group B cases for each of the 3 treatment 


groups.* The expected figures may then be 
compared with those which actually occurred. 
Thus, for ACTH the expected number of 
eases having murmurs at 5 years was 31 as 
compared with 35 observed, for cortisone 31 
expected versus 29 observed, and for aspirin 
30 expected and 29 observed. There is no evi- 
dence in this comparison that the prognosis 
has been affected more by one treatment than 
by another. 





*The proportions with murmurs at 5 years were 
taken separately for the U.S. and the U.K. for each 
of 6 sub-groups in Group B for all three treatments 
combined. These proportions were applied to the 
actual number of patients on each treatment and i 
each of the 6 sub-groups (U.K. and U.S. separate 
to see how many in the small sub-groups would h 
had a murmur at 5 years if they had experien 
the total rate of occurrence. The ‘‘expected’’ m 
bers in each small sub-group were then added to g ve 
the total number of Group B cases expected to bh: v 
murmurs. The numbers expected can then be cc .- 
pared with the observed numbers of cases with n 
murs at 5 years. 
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Table 3 


rdiac Group B (Carditis Present; No Pre-existing Heart Disease). Number of Cases Followed-up for 
‘e Years and Proportion with One or More Murmurs at That Time, According to Treatment Given 


1 Initial Cardiac Status. U.K. and U.S. 


ACTH 

Cardiac sub-group 

at start of No. of 
treatment 


; oup B—earditis present ; 
pre-existing heart disease 


) One murmur, any grade 
:) Two or more murmurs, 
any grade 
}) With failure and/or 
pericarditis 


An alternative analysis of this important 
Group B ean also be made by comparing sep- 
arately all cases with a single murmur at the 
start of treatment and those with two or more 
murmurs at that time (table 3). Among cases 
with a single murmur at start of treatment, 
23 per cent of those on ACTH, 27 per cent on 
cortisone, and 28 per cent on aspirin still had 
ole or more murmurs at 5 years, a negligible 
difference between the treatments. For those 
who initially had two or more murmurs, the 
corresponding proportions were 64 per cent 
ACTH, 42 per cent cortisone, and 50 per cent 
aspirin. For cases with failure and/or peri- 
carditis at start of treatment the proportions 
were 85 per cent for ACTH, 62 per cent for 
cortisone, and 57 per cent for aspirin. In short, 
in the Group B cases there is no pattern in 
these results to indicate any advantage for 
one or another of the forms of treatment. 

Finally, of the Group C cases without fail- 
ure and/or pericarditis at the start of treat- 
ment (table 2) there were 26 on ACTH, 27 
on cortisone, and 27 on aspirin. At 5 years 17 
(65 per cent), 21 (78 per cent), and 18 (67 
per cent) had murmurs. Of the 22 Group C 
ca-es with failure and/or pericarditis 10 were 
tr-ated with ACTH, 7 with cortisone, and 5 

th aspirin. In every one of these cases mur- 
ts were present at 5 years. There is once 
¢.in no evidence of any significant differ- 

e between the three treatment groups. 


The Evolution of Rheumatic Heart Disease 
Sinee there is no evidence that the treat- 
nts varied in their effectiveness, the three 
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With murmurs 
at 5 years 
No. Per cent cases 


Cortisone Aspirin 


With murmurs With murmurs 
No. of at 5 years No. of at 5 years 
No. Per cent cases No. Per cent 


groups can be added together for the study 
of the evolution of rheumatic heart disease in 
this particular series of patients. The essen- 
tial division is the cardiac status when treat- 
ment was begun. 


Cardiac Group A 

Of the 103 cases in this group 12 (12 per 
cent) had a murmur at 1 year. At 5 years* 
(table 4) the figure is 8 or 8 per cent (7 with 
grade I apical systolic murmur and 1 with a 
basal diastolic murmur). It appears that the 
outlook is better for the 71 cases without any 
murmur than for the 32 with a questionab‘e 
murmur? at the start of treatment, 96 per cent 
with no apparent heart disease compared with 
84 per cent. The difference is not formally 


*Murmurs in all cardiae groups both appeared and 
disappeared in the time interval between 1 and 5 
years. Thus in some cases murmurs present at 1 
year were absent at 5 years, while in other cases 
that were without murmurs at 1 year a murmur was 
present at 5 years. 

tThe questionable apical systolic murmur (P mur- 
mur) was defined differently in the United States 
than in the United Kingdom. This difference affects 
the comparison of the results between the countries 
and the interpretation of the natural history of the 
disease. In the U.S., each principal investigator was 
permitted to classify a doubtful apical systolic mur- 
mur as a P murmur. In the U.K., however, the Work- 
ing Party agreed that each investigator make a firm 
decision as to the presence or absence of an apical 
systolic murmur at the time of admission of the cases 
to the study. (A few cases, 7, were called doubtful in 
the U.K.). In the U.K. some patients with doubtful 
apical systolic murmurs were unquestionably labelled 
*‘¢no murmur,’’ others were labelled ‘‘apical systolic 
murmur’? and included in Group B. 
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Table 4 


Cardiac Group A (No or Questionable Carditis; No Pre-existing Heart Disease). Number of Cases Fo 
lowed-up for Five Years and Proportion with One or More Murmurs at That Time. U.K., U.S., U.K. and U.; 


U. K. 

Cardiac sub-group 
at start of No. of 
treatment cases 


Group A—no or questionable 
earditis; no pre-existing 
heart disease 

No murmur 


Questionable murmur* 


*A murmur apparently localized to apical area but so faint as not to be transmitted to or 


significant but it appears in both countries 
and is in accordance, as shown later, with the 
general trend of the results. 

The number of retreated recurrences in 
Group A was 10, but none of the 9 cases fol- 
lowed for 5 years had a murmur at that time. 

In summary, the prognosis for the cases 
without carditis when treatment is started 
(Group A) is excellent. None of the patients 
had died and 92 per cent were without ap- 
parent heart disease 5 years later. 

Cardiac Group B 

Of the 252 cases in this category originally 
admitted to the study 5 had died, 10 were 
known to be alive although their cardiac 
status was unknown, and the cardiac status 
at 5 years had been recorded for 221. The 
remaining 16 had been lost (table 1). As has 
already been shown the group is clinically 
heterogeneous and for analysis of the 5-year 
results has been subdivided in table 5 into five 
sub-groups of murmurs (without failure 
and/or pericarditis) and one sub-group com- 
prising cases with failure and/or pericarditis. 
The untraced cases were spread evenly over 
these sub-groups. Confining attention first of 
all to the total figures (U.K. and U.S.) the 
following results may be noted: 

(1) Cases with a Grade I Apical Systolic Murmur 
Alone 

Of the 39 cases with only a grade I apical 
systolic murmur at the start of treatment 14 
or 36 per cent had murmurs at 1 year while 
at 5 years the number had fallen to 7 or 18 


With murmurs 
at 5 years 
No. Per cent cases 


U. S. AN: _U. K. and U. S. 
With murmurs With murmu 
No. of at 5 years No. of at 5 years 
No. Per cent cases No. Per cen: 


66 ¢ 3 103 
41 71 
25 2 ‘ | 32 5 1 


toward axil 


per cent (3 with a grade I apical systolic mu 

mur, 1 with a grade III apical systolic mur- 
mur, 1 with apical systolic and mid-diastolic 
murmurs, 1 with basal diastolic, apical sys- 
tolic and mid-diastolic murmurs, and 1 with 
apical systolic and pre-systolie murmurs). 
Thus 82 per cent of this group had no ap- 


parent heart disease at 5 years and none had 
died. 


(2) Cases with a Grade II or III Apical Systolic 
Murmur Alone 

Of the 60 cases in this category 32 or 53 per 
cent had at least one cardiac murmur at 1 
year. This figure had decreased considerably 
at 5 years to 19 or 32 per cent (6 with grade I 
apical systolic murmurs, 5 with grade II or 
III apical systolic murmurs, 5 with apical 
systolic and mid-diastolic murmurs, 1 with 
basal diastolic and apical systolic murmurs, 
and 2 with known but unspecified murmurs). 
Thus among these cases 68 per cent had no 
apparent heart disease at 5 years. Two addi- 
tional cases originally in this group had died, 
both in the first year. 


(3) Cases with an Apical Systolic Murmur of Any 
Grade Plus an Apical Mid-Diastolic Murmur 


Of the 44 cases in this category 28 or 64 per 
cent had at least one murmur at 1 year while 
at 5 years the number was 23 or 52 per cent 
(6 with an apical systolic murmur grade I, 6 
with an apical systolic murmur grade II -r 
III, 4 with an apical systolic and an apic:! 
mid-diastolic murmur, 2 with a basal diasto’ ic 
murmur and an apical systolic murmur, 3 
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Table 5 


‘ardiac Group B (Carditis Present; No Pre-existing Heart Disease). Number of Cases Followed-up for 
“ive Years and Proportion with One or More Murmurs at That Time. U.K., U.S., U.K. and U.S. 





U. K. 

Cardiac sub-group 
at start of 
treatment 


No. of 
cases 
Vithout failure and/or 
ericarditis 
1) Apical systolic murmur 
grade I, only 4 
2) Apical systolic murmur 
grade II or III, only 10 
3) Apical systolic and apical 
mid-diastolic murmurs 11 
4) Basal diastolic murmur 
only x 
5) Basal diastolic and 
other murmurs 
With failure and/or 
pericarditis 


36 





with a basal diastolic murmur, an apical sys- 
tolic, and a mid-diastolic murmur, and finally 
2 with an apical pre-systolic murmur accom- 
panied by an apical systolic murmur in the 
first and by an apical systolic and a basal 


diastolic murmur in the second). Thus, among 
these cases only about half (48 per cent) had 
no apparent heart disease at 5 years. In addi- 
tion one had died during the fourth year but 
not from rheumatic fever. 


(4) Cases with a Basal Diastolic Murmur Alone 

There were only 11 cases in this category 
of whom 5 or 45 per cent had at least one 
murmur at 1 year, decreasing to 3 cases or 27 
per cent at 5 years (2 with basal diastolic 
murmurs alone, 1 with unspecified murmurs). 
Thus, 73 per cent of this group had no ap- 
parent heart disease at 5 years. None had 
died. 

) Cases with a Basal Diastolic Murmur and an 
‘pical Systolic and/or a Mid-Diastolic Murmur 

Of the 34 cases in this category at 5 years, 
“3 were reported at 1 year and of these, 22 
vr 67 per cent had at least one murmur at 
‘hat time. The figure decreased to 18 out of 
- 4 cases or 53 per cent at 5 years (4 with a 
‘rade II apical systolic murmur, 1 with apical 
-ystolie and mid-diastolic murmurs, 1 with an 
“pieal mid-diastolie murmur alone, 7 with a 
vasal diastolic murmur alone, and 5 with a 
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With murmurs 
at 5 years 
No. Per cent 


37 


29 


36 


46 


17 


U.S. 
With murmurs 
at 5 years 
No. Per cent 


U. K. and U. S. 
With murmurs 
at 5 years 
No. Per cent 


No. of 
cases 


34 188 70 87 
39 7 

60 

44 

11 


34 





33 





basal diastolic murmur and another murmur, 
4 of which were apical systolic and 1 a mid- 
diastolic murmur). Thus, almost one half of 
this group (47 per cent) had no apparent 
heart disease at 5 years. In addition one pa- 
tient had died during the fifth year. 


(6) Cases with Failure and/or Pericarditis 

Turning finally to the cases in Group B 
with failure and/or pericarditis at the start 
of treatment, there were 33 such cases, of 
which 24 or 73 per cent had at least one mur- 
mur at 1 year. At five years 23 or 70 per cent 
had a murmur (4 with a grade I apical sys- 
tolic murmur, 8 with a grade II or grade III 
apical systolic murmur, 3 with apical systolic 
and mid-diastolic murmurs, 2 with a basal 
diastolic murmur alone, and 6 with a basal 
diastolic murmur and other murmurs of which 
3 were apical systolic, 2 were apical systolic 
and mid-diastolic, and 1 was apical pre-sys- 
tolic and mid-diastolic). In other words, only 
30 per cent of this group were without ap- 
parent heart disease at 5 years. In addition 
one patient had died during the fourth year. 

Comparison of the U.K. and U.S. experi- 
ences in all Group B eases (table 5) reveals 
no consistent pattern of advantage or disad- 
vantage. The largest difference, which lies 
in the group with basal diastolic plus other 
murmurs, is almost entirely a function of a 
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Table 6 
Cardiac Group B (Carditis Present; No Pre- 
existing Heart Disease). Number of Cases Followed- 
up for Five Years and Numbers Expected* and 
Observed to Have Murmurs at Five Years Ac- 
cording to Sex, Age, Duration from Onset, and 


Presence or Absence of Various Signs or Symp- 
toms. U.K. and U.S. 





Number 
with murmurs 
at 5 years 
Observed Expected* 


Status at start Number of 
of treatment cases 





Males 104 41 44 
Females 117 52 49 
Under 10 years of age 119 55 54 
10-16 years of age 102 38 39 
0-14 days from onset 102 38 39 
15 + days from onset 119 55 54 
P-R .18+ 54 15 20 
P-R <.18 167 78 73 
With joint involvement 76 26 30 
Without joint involvement 145 67 63 
With nodules 38 20 17 
Without nodules 183 73 76 
With chorea 30 8 11 
Without chorea 191 85 82 





*Expected numbers take account of differences in 
the severity of cardiae involvement among the groups 
being compared. They were calculated in the following 
manner: The proportions of cases with murmurs at 5 
years were taken separately for the U. S. and the 
U. K. for each of the six cardiac sub-groups in Group 
B. These proportions were applied in the U. S. and 
U. K. separately to the actual number of patients in 
each cardiac sub-group of the categories listed above 
to see how many in the small sub-groups would have 
had a murmur at 5 years if they had experienced 
the total rate of occurrence. The ‘‘expected’’ num- 
bers in the sub-groups were added to get the total 


number expected in each category for the U. S. and 
U. K. combined. 


differing standard of interpretation, since the 
U.K. figure is derived from one center only. 
Thirty of the total 31 U.K. cases with a basal 
diastolic murmur at start of treatment whose 
status was known at 5 years were reported 
from this center. The basal diastolic murmurs 
in cases at this center were soft and 25 of 
the 30 disappeared. 

An analysis was made of other factors 
which might have prognostic effects. These 
included sex, age, duration from onset, and 
presence or absence at start of treatment of 


polyarthritis, nodules, chorea, and prolonged 
P-R interval. None of these individually ap- 
peared to affect the evolution of rheumatic 
heart disease as measured by the presence of 
murmurs at 5 years (table 6). Cardiac en- 
largement as measured by a cardiothoracic 
ratio on the teleroentgenogram of 0.60 or 
greater was present at start of therapy in 16 
Group B cases. In 13 of these at least one 
murmur was present at 5 years. This serious 
prognosis is explained by the large number 
of such cases (11 of 16) that had cardiac fail- 
ure and/or pericarditis at start of treatment, 
practically all of which (10 of 11) had at least 
one murmur at 5 years. _ 

Retreated recurrences occurred in 25 Group 
B cases. The cardiac status at start of treat- 
ment among these cases was, on the average, 
more severe than in the remainder of Group B 
cases (table 7). At 5 years these retreated 
patients had a larger proportion with mur- 
murs than those without retreated recurrences. 
However, the relationship between cardiac 
status at start of therapy and at 5 years 
still held even though retreated attacks had 
occurred in the interim. Among Group A 
cases there were no murmurs at 5 years in 
9 eases with retreated recurrences; in Group 
B cases with a single murmur at start of 
treatment 3 out of 8 cases had murmurs at 
5 years as compared with 9 out of 9 in eases 
with two or more murmurs and 7 out of 8 
cases with failure and/or pericarditis. 

Summarizing the cases with carditis but 
without pre-existing heart disease (Group B), 
it is clear that prognosis is directly dependent 
on the amount and severity of cardiac involve 
ment at the start of treatment, the proportion 
with a murmur at 5 years varying from 18 per 
cent in those with a grade I apical systolic 
murmur to 70 per cent among those with peri- 
carditis and/or failure. Excluding the group 
with basal diasto!ic murmurs for the reaso 
given above and because of the relatively few 
cases in this category in the U.S., this trenc 
holds when the figures are examined individ 
ually for each country. In addition, the pro 
portion of all Group B cases with murmur 
is remarkably similar in the two countries 
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Table 7 
Cardiac Group B (Carditis Present; No Pre-existing Heart Disease). Number of Cases 
with and without Retreated Recurrences Followed-up for Five Years and Proportion 
with One or More Murmurs at That Time. U.K. and U.S. 








Without retreated With retreated 
recurrences ; recurrences 
Cardiac sub-group With murmurs With murmurs 
at start of No. of at 5 years No. of at 5 years 
treatment cases No. Per cent cases No. Per cent 








3roup B—earditis present; 
ro pre-existing heart disease 


1) One murmur, any grade 
2) Two or more murmurs, any grade 
3) With failure and/or pericarditis 








Table 8 


Cardiac Group C (Definite or Questionable Pre-existing Heart Disease). Number of Cases 
Followed-up for Five Years and Proportion with One or More Murmurs at That Time. 
U.K., U.S., U.K. and U.S. 








U. S. U. K. and U. S. 


Cardiac sub-group With murmurs With murmurs With murmurs 
at start of No. of at 5 years No. of at 5 years No. of at 5 years 
treatment cases No. Per cent | cases No. Per cent cases No. Per cent 


Without failure and/or 
pericarditis : 36 80 35 57 


With failure and/or 
pericarditis 16 6 

















Table 9 . 
Prognosis in Relation to Cardiac Status at Start of Treatment. U.K. and U.S. 








Cardiac status No. of cases Per cent with no No. of 
at start of observed for murmur deaths in 
treatment 5 years at 5 years 5 years 


Group A 
No carditis 71 96 
Questionable carditis 84 








Group B 
Apical systolic murmur 
grade I, only 
Apical systolic murmur 
grade II or III, only 
Apical systolic and apical 
mid-diastolic murmurs 
Basal diastolic with or 
without other murmurs 
Failure and/or pericarditis 


Group C 
Pre-existing heart disease 
without failure and/or 
pericarditis 
Pre-existing heart disease 
with failure and/or 
pericarditis 





*Excluding one U. K. center. 
tDeath from acute nephritis and uremia. 
tIncludes 1 death from acute intestinal obstruction. 
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Cardiac Group C 


There were 102 cases with known cardiac 
status at 5 years who had definite or question- 
able pre-existing heart disease at the start of 
their treatment (table 8). Of the 80 without 
failure and/or pericarditis at start of treat- 
ment, 70 per cent had heart disease at 5 years 
and of the 22 with failure and/or pericarditis, 
all had heart disease. It may also be recalled 
that in addition 4 and 6 deaths from rheu- 
matic fever had taken place respectively in 
these two groups and one death from other 
causes in the group without failure or peri- 


carditis. 
koe * x 


In table 9 all of the cases in the study fol- 
lowed for 5 years are listed in the order of 
increasing severity of heart disease at start 
of treatment. It is abundantly clear that the 
range from 96 per cent to 0 per cent with 
normal hearts at 5 years is much more strik- 
ing than differences reported here or ascribed 
elsewhere to the effects of treatment. Thus, in 
the prevention of rheumatic heart disease no 
evaluation of therapy of acute rheumatic 
fever can be valid unless this major factor is 
taken into account in the design of the study 
or the analysis of the data. This conclusion is 
reinforced by the occurrence of most of the 
deaths from rheumatic fever (10 of 14) 
among cases with pre-existing heart disease, 
and the absence of deaths among the cases 
without ‘heart involvement at start of treat- 
ment. 

No comparisons have been made with the 
conflicting reports of results obtained with 
large-dose hormone therapy*-" the most re- 
cent of which shows no advantage in a well 
controlled study.! A firm decision on the effi- 
eacy of large-dose hormone treatment of rheu- 
matic fever will depend on controlled studies 
of adequate size in which the status of the 
heart is taken into account. 


Summary 
1. A study has been made 5 years after the 
end of treatment of the 497 children who were 
admitted to the U.K./U.S. cooperative clinical 
trial of the relative merits of ACTH, corti- 


sone, and aspirin in the treatment of acute 
rheumatic fever. 

2. Four hundred and forty-five of the cases 
(89.5 per cent) were followed for the com 
plete 5 years and the status of the heart was 
known for 426 of them. Only 16 (3.2 per cent’ 
had died, 14 of them from rheumatic hear‘ 
disease ; 36 (7.2 per cent) were untraced. Th: 
very low fatality rate is striking. 

3. At the end of 5 years, there is no evi 
dence that, on the treatment schedule used ir 
this study, the prognosis has been influence: 
more by one treatment than another. This con 
firms the findings reported at 1 year. 


4. The major factor in’ determining the in- 
cidence of rheumatic heart disease at the en: 
of 5 years is the status of the heart at th 
time treatment was begun. For cases withou! 
carditis initially the prognosis was excellent, 
since in 96 per cent there was no residual 
heart disease. In cases with carditis initially 
but without pre-existing heart disease the 
proportion without residual heart disease de- 
creased progressively from 82 per cent for 
those with only a grade I apical systolic mur- 
mur to 30 per cent for those with failure and/ 
or pericarditis. In cases with pre-existing 
heart disease the prognosis was poor. Only 30 
per cent of those without pericarditis or fail- 
ure and none of those with pericarditis and/or 
failure were without heart disease at 5 years. 

5. Cases with carditis and without pre- 
existing heart disease which had recurrences 
demanding retreatment during the follow-up 
period had on the average a more severe car- 
diac status at start of treatment than did 
those without recurrences requiring retreat- 
ment. At 5 years a larger proportion of these 
retreated cases had murmurs. 

6. These results make clear that treatment 
of acute rheumatic fever cannot be properly 
evaluated unless the status of the heart of 
the patients at the start of treatment is taken 
closely into account. 


Summario in Interlingua 


1. Esseva studiate 5 annos post le completion Je 
tractamento del 497 juveniles includite in le essa)0 
clinic cooperative del Regno Unite e del Statos Unie 


Circulation, Volume XXII, October 19:9 





Uk. AND U.S. JOINT REPORT ON RHEUMATIC HEART DISEASE 515 


l.tive al meritos comparative de ACTH, cortisona, e 

irina in le tractamento de acute febre rheumatic. 

. Quatro centos quaranta-cinque del casos (89,5 

cento) esseva observate durante le complete 

odo de 5 annos, e le stato del corde esseva cog- 

‘ite in 426. Solmente 16 (3,2 pro cento) habeva 

ite, con morbo rheumatic del corde como causa 

talin 14. Trenta-sex (7,2 pro cento) mom poteva 

r traciate. Le bassissime mortalitate es frap- 
ante. 

. Al fin de 5 annos, le datos non indica que— 

le conditiones de tractamento usate in iste studio 
® prognose esseva influentiate plus marcatemente 

- un del formas de tractamento que per le alteres. 

o representa un confirmation del constatationes al 

i del prime anno. 

|. Le plus importante factor de determination pro 

ineidentia de morbo cardiac rheumatic al fin del 5 
annos es le stato del corde al tempore quando le 
tractamento esseva initiate. Pro casos sin carditis 
al initio, le prognose esseva excellente, proque in 96 
pro cento de istos il habeva nulle residue morbo 
eardiac. In easos con carditis al initio sed sin pre- 
existente morbo cardiac, le proportion del dispari- 
tion complete de morbo cardiac declinava progressive- 
mente ab 82 pro cento in le gruppo con solmente un 
murmure apico-systolic de grado 1 a 30 pro cento in 
le gruppo con disfallimento e/o pericarditis. In casos 
con pre-existente morbo cardiac le prognose esseva 
mal. Solmente 30 pro cento del subgruppo sin peri- 
carditis 0 disfallimento e nulle del subjectos in le 
gruppo con pericarditis e/o disfallimento esseva libere 
de morbo cardiac al fin del 5 annos. 

5. Le easos con earditis e sin pre-existente morbo 
eardiae le quales habeva recurrentias que requireva 
un retractamento durante le periodo de observation 
habeva habite—a generalmente parlar—un plus grave 
stato cardiac al initio del tractamento que le casos 
sin recurrentias a character requirente re-tractamento. 
Al fin del 5 annos, murmures esseva presente in un 
plus grande proportion de ille casos retractate. 

6. Iste resultatos rende clar que le tractamento de 
acute febre rheumatic non pote esser evalutate ade- 
quatemente si le stato del corde del patiente al co- 
menciamento del tractamento non es prendite in con- 
sideration in omne su aspectos. 
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Catecholamines in the Localization of Pheochromocytoma 


By J. RicHarp Crout, M.D., anp ALBERT SJorrpsMA, M.D., Px.D. 


HE MEASUREMENT of norepinephrine 
and epinephrine in urine and plasma 
provides a reliable basis for the diagnosis of 
pheochromocytoma.!}? Previous work’ ® has 
suggested that these assays may also be help- 
ful in defining the location of the tumor in 
the body, thereby facilitating successful sur- 
gical treatment. In 6 cases of pheochromocy- 
toma von Euler*® noted a correlation between 
the type of amine excreted in the urine and 
the location of the tumor: 3 patients excreted 
increased amounts of epinephrine as well as 
norepinephrine and had tumors of the adrenal 
regions, while the other 3 excreted norepi- 
nephrine alone and had tumors in extra- 
adrenal sites. In a later review of 35 cases of 
pheochromocytoma, however, von Euler and 
Strém! noted several exceptions to this gen- 
eral correlation between the type of amine 
excreted and the location of the tumor. They 
concluded that the differential catecholamine 
assay in urine provided only suggestive evi- 
dence of tumor location. More precise infor- 
mation concerning the tumor site was ob- 
tained by catheterizing the venae cavae and 
demonstrating an increase in plasma catecho- 
lamine concentration at the level of venous 
drainage from the tumor. 4 
To evaluate the practical usefulness of 
these approaches for localizing pheochromo- 
cytomas, we have reviewed our own and other 
data on urinary catecholamine excretion. In 
addition, we have performed 6 venous cathe- 
terizations in 5 patients with pheochromocy- 
toma to determine the plasma catecholamine 
concentration at various locations within the 
great veins. The results indicate that both 
procedures may be distinctly helpful under 
selected circumstances in the preoperative 
localization of the tumor. 


From the Section on Experimental Therapeutics, 
National Heart Institute, National Institutes of 
Health, Bethesda, Md, 


Materials and Methods 


Twenty-four-hour urine specimens obtained fi» 
18 patients with pheochromocytoma were assa 
for free norepinephrine and epinephrine b) 
modification® of the fluorimetric method of - 
Euler and Floding.® The catecholamine content « 
pheochromocytoma tissue was determined by 
mogenizing a portion of tumor in trichloroac: ‘i 
acid and assaying the supernatant colorimetric: | 
or fluorimetrically.?7 Epinephrine values were < 
sidered to lack quantitative significance when t:» 
were less than 10 per cent of the norepinephi 
figure. 

Vena caval catheterization was performed ii 
eases through either an antecubital or saphenvus 
vein. Blood samples were obtained at various sices 
within the venae cavae as the catheter was with- 
drawn and repositioned under fluoroscopic control. 
The specimens were drawn approximately at 3- 
minute intervals on any single passage up or down 
the venae cavae. The blood samples (20 to 30 ml.) 
were collected in heparinized syringes and stored 
in ice until the procedure was completed. Plasma 
obtained after centrifugation was assayed fluori- 
metrically for catecholamines (as norepinephrine 
equivalents) by the ethylenediamine condensation 
procedure of Weil-Malherbe and Bone.® 


Results 

The results are given in two sections: the 
first presenting data on urinary catecholamine 
excretion and tumor location in the entire 
series of patients, and the second describing 
in detail the case histories of 5 patients upon 
whom vena caval catheterizations were per- 
formed. 


Urinary Catecholamines and Tumor Location 

The values for free urinary norepinephrine 
and epinephrine in 18 cases of pheochromocy- 
toma are shown in table 1. In cases 1 to 14 
norepinephrine was the predominant catechol- 
amine in the urine; the epinephrine value in 
each case was less than 10 per cent of the 1 
epinephrine excretion. Eleven of these | 
tients had tumors of the adrenal gland : 
the remaining 3 had tumors in nonadr« 
sites. Cases 15 to 18 showed a significant « 
vation of epinephrine as well as of norepi- 
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Table 1 
Urinary Excretion of Free Catecholamines and Location of the Tumor in Eighteen 


Patients with Pheochromocytoma 


Norepinephrine Epinephrine 
(ug./day) (ug./day) 7 
1 310 
2 320 
700 

97 
1510 
930 
1590 
3800 
620 
820 
260 
170 
740 
3000 


Case no.* 


Se eS SOR Oe OO OO OO OS 


Normal 10-70 0-15 








Location of tumor 


Right adrenal 
Right adrenal 


Right adrenal 

Right adrenal 

Left adrenal 

Left adrenal 

Right adrenal 

Bilateral adrenal tumors 
Right adrenal 

Left adrenal 


Right adrenal 

Generalized metastases, presumably 
from adrenal tumor removed 2 years 
previously. 

Behind inferior vena cava, medial to 
right adrenal. 

Right side of neck 

Right adrenal 


Left adrenal 

Right adrenal 

Surrounding aorta at origin of inferior 
mesenteric artery (organs of Zucker- 
kandl) 





*Cases 1, 3, and 12 have been reported independently by Sunderman and Sunderman,’ 


eases 8 and 14 by Cone and associates,°" and ease 6 by Greenberg and Gardner.” 
tI-insignificant ; i.e., less than 10 per cent of the norepinephrine value. 
tIncomplete specimen, representing excretion during a period of about 8 hours. 


nephrine in the urine. Three of these patients 
had tumors of the adrenal glands and the 
fourth had a tumor of the organs of Zucker- 
cand. 

A review of the literature covering the pe- 
‘od from 1950 through June 1959 revealed 
'! additional cases of pheochromocytoma with 
» ficient data to correlate urinary norepi- 
\-phrine and epinephrine excretion with the 

mor site. Thirty-two of these cases were 
-om the series of von Euler and Strém,! and 

were from individual case reports.!*-* 

ie 79 cases were divided into 2 groups: (1) 

ose in which the excretion of both norepi- 

phrine and epinephrine was significantly 
vated and (2) those in which only norepi- 
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nephrine was increased, epinephrine account- 
ing for less than 10 per cent of the catechola- 
mine excretion (table 2). Thirty-three patients 
had tumors producing significant amounts of 
epinephrine, and 31 of these had tumors lo- 
eated in the adrenal areas. Only 2 cases of 
a nonadrenal tumor producing significant 
amounts of epinephrine have been reported 
(case 18, table 1),1* and in both of these the 
tumor originated from the organs of Zucker- 
kandl. Forty-six patients had tumors that se- 
ereted only norepinephrine in significant 
amounts. Thirty-one of these had tumors of 
the adrenal area, the remainder having extra- 
adrenal tumors varying in location from the 
lower abdomen: to the neck. 





Table 2 


Urinary Catecholamines and Tumor Location in 
Seventy-nine Cases of Pheochromocytoma* 


Norepinephrine 
and Epinephrine 


Norepinephrine 


Elevated 
Only 


Urinary 
Elevated 
Urinary 


Location of Tumor 





Adrenal Areas: 
Right 
Left 
Bilateral 
Side not specified 
Total 
Non-adrenal Areas: 
Organs of Zuckerkandlt 
Along aorta (other than in 
organs of Zuckerkandl.) 


i] 
lowes 


oo 
_ 


Paravertebral lumbar 
Thorax 
Neck 
Generalized spread 
Total 2 15 
Total tumors 33 46 


ro me me to oo 





*References 1, 13-35, and present series (table 1). 

tThe organs of Zuckerkandl are located on either 
side of the aorta near the base of the inferior 
mesenteric artery.” All tumors described as located 
‘*along the aorta at the level of the duodenum’’ or 
‘*between the lower poles of the kidneys’’ are also 
included in this category. 


Case Reports and Catheterization Studies 

Descriptions of each of the 5 cases in which 
vena caval catheterizations were performed 
are presented individually, and the results of 
the catheterization procedures are summar- 
ized in table 3. 


Case A 


C. R., (case 14, table 11°), an 8-year-old white 
boy was admitted to the National Naval Medical 
Center, Bethesda, Maryland, in August 1957 be- 
cause of hypertension and a mass in the right side 
of the neck. Two years previously a pheochromocy- 
toma had been removed from the right adrenal 
area. Following this operation he was normotensive 
and in good health until 5 months prior to admis- 
sion, when the cervical mass was first noted. Re- 
currence of hypertension was discovered 3 weeks 
before admission. 

The patient’s maternal aunt and her son had 
both had pheochromocytomas, and the patient’s 
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mother (case E) was later found to have a pheo 
chromocytoma. 

The physical examination revealed a blood pre 
sure of 155/120 mm. Hg, Horner’s syndrome o: 
the right, and a 4 by 4 em. firm, nontender mas- 
in the right submandibular region. The catechol: 
mine excretion after acid hydrolysis of the uri 
was on 2 occasions 1,750 and 2,680 wg. per day « 
norepinephrine. The free catecholamine excretic:, 
in a third specimen was 2,700 pg. per day of no 
epinephrine. No significant amount of epinephri: 
was found in the urine. 

Since no instance of a cervical pheochromoc, - 
toma had been reported prior to this case, ti 
question arose as to whether the submandibul:: 
mass was a pheochromocytoma or whether it ws 
an unrelated tumor associated with a pheochrom»- 
cytoma in the abdomen. Massage of the mass pr: - 
duced a slight increase in the blood pressure, which 
was difficult to interpret. The vena cava was eati- 
eterized through a right antecubital vein, and blood 
samples were drawn at 4 levels within the venne 
cavae (table 3). The catecholamine concentration 
was markedly elevated in each sample, but the 
highest values were found in samples obtained 
from the superior vena cava, suggestive of a cer- 
vical pheochromocytoma. The highest single plas- 
ma level was found not high in the superior vena 
cava as anticipated but low in the superior vena 
cava, near the right atrium. Possible explanations 
for this finding included a higher secretion rate by 
the tumor at the time the low superior vena cava 
sample was drawn, poor sampling high in the su- 
perior vena cava due to a “streaming effect,” or 
the presence of a second pheochromocytoma in the 
thorax draining via the azygous vein. However, no 
tumor could be visualized by roentgenography of 
the chest. The cervical tumor was subsequently 
removed and found to be a 15-Gm. pheochromocy- 
toma containing 5.0 mg. per Gm. of norepinephrine 
but no detectable epinephrine. 

The catheterization was of value in indicating 
that the cervical mass was indeed a pheochromo- 
cytoma, in spite of the unusual location. Defini- 
tive surgical therapy could thus be undertaken 
without subjecting the patient to further diagnostic 
procedures in search of a pheochromocytoma in 
the abdomen. 


Case B 


H. F., (case 13, table 1), a 40-year-old Negro 
man was admitted to the National Heart Institute 
in July 1958 because of hypertension. In 1949 a 
pheochromocytoma was suspected because of liv- 
pertension. During an exploration of the rigit 
adrenal area the patient developed acute puln o- 
nary edema and the operation was terminated i 1- 
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Table 3 


lasma Catecholamines at Various Sites within the Venae Cavae in Five Patients with Pheochromocytoma* 








Sampling 
series 


Location 
of tumor 


Plasma norepinephrine-equivalent (g¢./L.) 
High SVCt Low SVC High IVC Low IVC 


49 69 32 23 


Average blood 


Case pressure (mm. Hg) 


A 1 


(first 23 22 


1 
cath.) 2 21 
3 


(second 
eath.) 


—= 


Normal 1-6 ug./1 


21 
14 
AL 
9 
14 
70 


31 


13 


15 


12 


140/100 
200/120 
200/120 
190/120 


168/116 


Neck 
Behind 
vena cava 
medial to 
right 
adrenal 


13 174/124 
18 170/110 
12 164/98 
17 180/106 
16, 16 140/104 
(left flank massage) 
(right flank massage) 
7 160/100 
160/100 
4 140/90 


Right 
adrenal 
Right 
adrenal 


Left 
adrenal 





“Underlined values considered to represent significant ‘‘step-ups’’ 


coneentration., 


in plasma catecholamine 


tHigh SVC, superior vena cava near the junction of the innominate veins; low SVC, 
superior vena cava near the right atrial junction; high IVC, inferior vena cava near the 
right atrial junction; low IVC, inferior vena cava near the iliac bifurcation. 

{Following the intravenous injection of 0.025 mg. of histamine. 


mediately. Later in 1949 bilateral exploration of 
the adrenal regions did not reveal a tumor. Because 
of continuing hypertension a bilateral thoracolum- 
bar sympathectomy was performed in 1950 and 
again a tumor was not found along either sympa- 
thetic chain. For the following 8 years he was 
treated with various antihypertensive drugs, of 
which phenoxybenzamine (Dibenzyline) was the 
most effective. He was asymptomatic except for 
occasional headaches and excessive perspiration. 
Physical examination revealed blood pressures 
of 170/110 in the supine position and 140/90 mm. 
H in the standing position. Funduscopie exam- 
inition showed moderate arteriolar narrowing 
ithout hemorrhages or exudates. The heart was 
slizhtly enlarged and a grade-III systolic murmur 
13 audible at the apex. Deep palpation of the 
al:lomen revealed no masses and failed to alter the 
od pressure. A urinary catecholamine deter- 
viation was diagnostic of pheochromocytoma— 
SS) wg. per day of free norepinephrine with no 
ectable epinephrine. An intravenous urogram 
s normal. 
(he major problem was thus to localize the tumor 
this patient who had already undergone abdom- 
1 and thoracic explorations for pheochromocy- 
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toma. Since no significant amount of epinephrine 
was present in the urine, all possible sites had to 
be considered. The superior vena cava was cathe- 
terized by way of the right saphenous vein and 
blood samples were drawn as indicated in table 3. 
All the plasma values were elevated above normal. 
Only one plasma specimen showed a marked step- 
up in catecholamine concentration—the one ob- 
tained from high in the inferior vena cava in 
series 3. Since the patient’s blood pressure was 
elevated rather uniformly during most of the pro- 
cedure, the failure to demonstrate a consistent 
step-up in plasma catecholamine level in all of 
the high inferior vena caval samples was puzzling. 
Therefore the study was repeated 3 days later 
through the left saphenous vein. In only one of 
3 trials was a marked step-up high in the inferior 
vena cava demonstrated. Thus, of 6 samples drawn 
from high in the inferior vena cava in 2 eathe- 
terizations only 2 showed a marked elevation in 
plasma catecholamine concentration above samples 
drawn from other sites. The findings were inter- 
preted as being compatible with a pheochromocy- 
toma in the upper abdomen. The failure to demon- 
strate a constant step-up high in the inferior vena 
cava was believed to be due to intermittent secre- 
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tion by the tumor or to poor sampling from a 
“streaming effect” in the inferior vena cava. 

In October 1958 the patient underwent another 
abdominal exploration and a small tumor was 
finally located behind the inferior vena cava medial 
to the right adrenal gland. The excised tumor 
weighed 26 Gm. and contained 0.68 mg. per Gm. 
of norepinephrine and insignificant amounts of 
epinephrine. 

The catheterization was of value in this case in 
localizing the tumor to the upper abdomen, thus 
permitting a fourth operation to be performed 
with some assurance that the proper area was 
being explored. 


Case C 


M. S., (ease 17, table 1), a 63-year-old white 
woman, was admitted to George Washington Uni- 
versity Hospital in July 1959 because of diabetes 
and hypertension of 2 years’ duration and mental 
confusion during the previous week. The blood 
pressure varied from 260/155 to 160/100 mm. Hg 
and the patient was lethargic and confused. There 
was a diffuse macular rash over the trunk. The 
general physical examination was otherwise nega- 
tive. The fasting blood glucose was 370 mg. per 
cent. An intravenous injection of 5 mg. of phentol- 
amine (Regitine) produced a decrease in the blood 
pressure from 184/118 to 100/48 mm. Hg. A 
urinary catecholamine determination revealed 1,030 
pg. per day of free norepinephrine and 510 yg. 
per day of epinephrine. An intravenous urogram 
was normal. 

The high excretion of epinephrine suggested a 
tumor localized in one of the adrenal glands. Two 
series of blood samples were obtained along the 
vena cava by catheterization (table 3). Only 1 of 
the 2 samples drawn from high in the inferior vena 
cava, the level of the tumor, showed a marked 
step-up in plasma catecholamine concentration. 
In September 1958 a 47-Gm. pheochromocytoma 
was removed from the right adrenal region; the 
tumor contained 5.8 mg. per Gm. of norepineph- 
rine and 2.4 mg. per Gm. of epinephrine. 

Though the catheterization was an elective pro- 
cedure in this case, the findings confirmed the 
presence of a tumor in one of the adrenal areas. 


Case D 


D. M., (case 7, table 1), a 28-year-old white 
man, was admitted to the National Heart Institute 
in May 1959 because of hypertension, excessive 
perspiration, tachycardia, and progressive loss of 
weight for 1 year. Two months prior to admission 
he had suffered an acute myocardial infarction. 
The patient was thin and perspired continuously. 
The blood pressure was 150/100 mm. Hg in the 
supine position and 90/70 mm. Hg in the standing 
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position. The pulse rate ranged from 100 to 16; 
beats per minute. There was slight cardiac enlarg»- 
ment. Palpation of the abdomen revealed 1» 
masses, and massage of both flanks failed to alti: 
the blood pressure consistently. The fasting blox. | 
glucose was 137 mg. per cent and the basal met. - 
bolic rate was +23 per cent. An intravenous ur. - 
gram combined with laminography of the adren | 
regions failed to reveal any abnormal masses. 
24-hour urine specimen contained 3,800 yg. 
free norepinephrine but no detectable epinephri: 

The patient’s activity was seriously limited | 
postural hypotension and tachycardia, oceasio1 
attacks of angina pectoris, and severe fatig » 
and anxiety. Blood samples were drawn durii » 
a single passage of a catheter down the ven. 2 
cavae with duplicate specimens being obtain: | 
from high and low in the inferior vena cava (tab ¢ 
3). The eatecholamine content of all the plasm: 
samples was elevated, and a marked increase wis 
found in the samples from high in the inferivr 
vena cava. An attempt was made to lateralize the 
tumor by drawing samples during massage of each 
flank but no marked difference was found. The 
data were interpreted as demonstrating a tumor 
of the upper abdomen. At operation a pheochromo- 
cytoma was found in the right adrenal region. The 
excised tumor weighed 124 Gm. and contained 
0.34 mg. per Gm. of norepinephrine but no detect- 
able epinephrine. 

In this case the catheterization provided un- 
equivocal evidence of a tumor in the upper ab- 
domen but gave no information concerning the 
involved side. 


Case E 


B. R., (case 10, table 1), a 33-year-old white 
woman (mother of C. R., case A) was admitted to 
the National Naval Medical Center, Bethesda, 
Maryland, in October 1958 because of hyperten- 
sion. A sister, a niece, and a son all had docu- 
mented pheochromocytomas. The blood pressure 
was 160/100 mm. Hg. The general physical exami- 
nation was otherwise negative. The free catechola- 
mine excretion on two separate occasions was 170 
and 260 yg. per day of norepinephrine. After acid 
hydrolysis of the urine the value was 460 yg. per 
day of norepinephrine (normal after hydrolysis: 
50 to 250 wg. per day). One year earlier the uri- 
nary catecholamines after acid hydrolysis had been 
230 wg. per day of norepinephrine. No significant 
amount of epinephrine was found in any of tle 
specimens. 

The venae cavae were catheterized through tl!» 
right saphenous vein (table 3). The samples draw» 
in series 1 were obtained during a single passag 
down the venae cavae with the patient at res. 
Series 2 shows the values obtained after the intr:- 
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yen us injection of 0.025 mg. of histamine base. 
One minute after the injection the blood pressure 
fell ‘rom the control level of 160/100 to 100/50 
mm Hg and the patient developed pounding 
hea iche and a facial flush. The blood pressure 
ret: ‘ned to control levels in 3 minutes. The sample 
fro. low in the superior vena cava was drawn 3 
min ites after, and that from high in the inferior 
ven cava 5 minutes after the injection of hista- 
min’. Neither a prominent increase in blood pres- 
sur nor a rise in plasma catecholamine level 
ocecrred after the histamine injection. Ten minutes 
aftc: the histamine test a third set of samples 
(series 3) was drawn across the adrenal area. 
The plasma catecholamine values showed a general 
dowuward trend during the procedure, and most of 
the values in series 2 and 3 were in the normal 
ranze. None of the specimens showed a step-up 
in catecholamine concentration convincing enough 
to suggest a tumor site. In July 1959 a 12-Gm. 
pheochromocytoma of the left adrenal gland was 
removed. The tumor contained 6.3 mg. per Gm. 
of norepinephrine but no significant amount of 
epinephrine. 

In this case the blood pressure was sufficiently 
elevated during the catheterization to suggest that 
the tumor was secreting continuously. Nonetheless, 
the secretion rate was not high enough to produce 
a distinet increase in plasma cathecholamine con- 


centration in most of the blood samples drawn. 
In the presence of such a minimally secreting 
tumor and a negative histamine test, the catheteri- 
zation was of no assistance in localizing the 
neoplasm. 


Discussion 

In the collected series of 79 cases of pheo- 
chromocytoma 78 per cent of all patients had 
tumors of the adrenal glands, and 95 per cent 
had tumors localized within the abdomen. 
These percentages are comparable to those re- 
port:d previously by other authors.’ 37 Thus, 
on a statistical basis alone, exploration of the 
abd: inen through an upper transverse inci- 
sion should provide a successful surgical ap- 
pro: -h in most cases of the disease.** 39 If a 
tho) cie or cervical site can be excluded, near- 
ly 2 | pheochromocytomas should be accessible 
thr: igh this incision. A careful x-ray exam- 
ina! on of the chest to exclude an extra-ab- 
don nal tumor is thus a very important pro- 
ced' re. Since both adrenal areas and the 
per. \ortie region must be examined in each 
cas’ to rule out bilateral or multiple tu- 
°™ 88 extensive efforts to localize abdom- 
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inal chromaffin tumors preoperatively do not 
seem warranted in most patients with this dis- 
ease. Deaths have occurred in patients with 
pheochromocytoma from procedures such as 
retroperitoneal gas insufflation and aortog- 
raphy.*?#2 

The differential assay of epinephrine and 
norepinephrine in the urine may be of value 
in suggesting an adrenal versus a nonadrenal 
tumor site. If the urine contains increased 
amounts of epinephrine as well as norepineph- 
rine, the neoplasm is almost always in one of 
the adrenal areas. The 2 nonadrenal tumors 
of this type have been found in the organs of 
Zuckerkandl. No similar positive correlation 
exists, however, between a nonadrenal tumor 
site and a failure to produce epinephrine. If 
the increased excretion of catecholamines in 
the urine is limited to norepinephrine alone, 
the tumor may still be expected to lie in or 
near one of the adrenal glands in two thirds 
of the cases. In the remaining third in this 
group, however, the tumor will be extra- 
adrenal in location, and all possible sites must 
be considered. 

The reason why epinephrine-producing tu- 
mors are localized almost entirely to the ad- 
renal glands is not clear. Certain cells of the 
normal adrenal medulla have been shown to 
contain only norepinephrine, while others 
have the ability to N-methylate norepineph- 
rine and thus form epinephrine.** The 
epinephrine-producing cells are therefore 
presumed to synthesize both amines. A histo- 
chemical study of one epinephrine-producing 
pheochromocytoma of the adrenal has been 
reported.*® A few clusters of cells containing 
large amounts of norepinephrine were found 
among a background of cells containing small 
amounts of norepinephrine and considerable 
quantities of epinephrine; the authors were 
not convinced, however, that they had shown 
two distinct cell types comparable to those 
occurring in the normal adrenal medulla. It 
thus remains uncertain whether tumors that 
produce significant quantities of both amines 
are derived only from epinephrine-producing 
cells or whether they represent ‘‘mixed’’ tu- 
mors composed of both parent cell types. The 
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predominance of epinephrine-producing cells 
in the adrenal medulla probably accounts for 
the high incidence of epinephrine-producing 
tumors in this area. The almost negligible oc- 
currence of epinephrine-producing pheochro- 
mocytomas elsewhere in the body remains 
unexplained, however, for epinephrine-pro- 
during cells are believed to be scattered 
throughout the course of the sympathetic 
chains and plexuses.4t There is no evidence 
that nonadrenal epinephrine-producing chro- 
maffin cells lack the capacity for tumor. for- 
mation, as 2 tumors of these cells have been 
reported in the organs of Zuckerkandl. The 
infrequent occurrence of such tumors may 
reflect only a low incidence of epinephrine- 
producing cells relative to norepinephrine- 
producing ones in nonadrenal chromaffin tis- 
sue. If this is true, there is no fundamental 
biochemical or anatomic reason why an epi- 
nephrine-producing tumor cannot occur any- 
where along the sympathetic system, and in 
the future such a case may be reported. 

In certain unusual cases of pheochromocy- 
toma accurate preoperative localization of the 
tumor may be necessary and catheterization 
of the venae cavae has proved useful in such 
instances. This procedure may be indicated 
(1) when previous surgical exploration has 
been negative (case B**), (2) when an extra- 
abdominal tumor is known to be present, 
which may or may not be the pheochromocy- 
toma (case A), or (3) when the clinical sit- 
uation of the patient is so desperate as to 
suggest that he may not survive a negative 
exploration (case E). It is indicated only 
when the tumor is a ‘‘pure’’ norepinephrine- 
producer and when the catecholamine secre- 
tion by the tumor appears to be continuous. 
Even in continuously secreting tumors, how- 
ever, a consistent elevation of the plasma 
catecholamine level near the tumor site is not 
always found. This suggests that some of these 
tumors may be ‘‘paroxysmal’’ when consid- 
ered on a minute-by-minute basis. Catheteri- 
zation in our experience has been both a safe 
and accurate means of demonstrating the gen- 
era! level of the tumor in the body but not in 
lateralizing the neoplasm to one side or the 
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other. However, using a spectrophotofluori- 
metric method of assay,*® Vendsalu*’ fo, 
that ‘‘by careful sampling at various le\e 
with the tip of the catheter directed aga: 
the walls of the vena cava, it was possibl 
localize and lateralize the tumor in t!» 
cases.”’ 

Finally, the relative value of plasma ve: ; 
urinary catecholamine determination in 
diagnosis of pheochromocytoma is well den 
strated by the values obtained in the 5 
reports. In patients A through D the pla-ma 
catecholamine concentration low in the in! cri- 
or vena cava (representative of a periph: ral 
venous sample) ranged-from 12 to 23 yg. per 
liter. This is 2 to 4 times the upper limi: of 
normal in our laboratory (6 pg./L.). In these 
same patients the free urinary catecholamines 
ranged from 800 to 3,800 pg. per day, an 8- 
to 38-fold increase over normal (<100 pg./ 
day). In case E many of the plasma samples 
were clearly in the normal range, even though 
the patient was mildly hypertensive and had 
a catecholamine excretion at least twice nor- 
mal. These findings illustrate that infusion 
rates of catecholamines sufficient to produce 
only modest elevations in plasma levels may 
result in large accumulations of these com- 
pounds in the urine over a period of time. 
Furthermore, while plasma catecholamine 
levels in patients with paroxysmal hyperten- 
sion are increased only during the period of 
blood pressure elevation,” 4% the 24-hour uri- 
nary excretion in such cases is usually in- 
creased rather constantly.1 For these reasons 
the determination of urinary catecholamines 
provides in most cases a more distinct and 
reproducible separation of normal persons 
from patients with pheochromocytoma than 
does the assay of plasma. More specific meth- 
ods for the determination of plasma catecho- 
lamines than the one used in these studies are 
available.*® *% 49 These methods give normal 
values of less than 1 yg. per liter and iay 
allow a clearer separation of normal from ab- 
normal subjects than was found here. How- 
ever, their application to a large number of 
patients in the diagnosis of pheochromocyt: ma 
has not been reported. 
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Summary 

ata on urinary catecholamines in a col- 
lec ed series of 75 cases of pheochromocytoma, 
in ‘uding 18 of our own cases, indicate that 
th differential assay of urinary norepineph- 
ri) e and epinephrine may be of value in pre- 
di ting the location of the tumor preopera- 
tively. If there is a significant elevation of 
ur.nary epinephrine (42 per cent of all cases), 
th: tumor may be expected to lie in or adja- 
cei't to one of the adrenal glands in about 95 
per cent of cases. Other tumors of this type 
have been found only in the organs of Zucker- 
kandl. If the urine contains norepinephrine 
alone (58 per cent of all cases), the tumor will 
be found in one of the adrenal areas in about 
two thirds of the cases and in an extra-ad- 
renal location in the remainder. In a few pa- 
tients (6 per cent) of this type, the tumor 
may be extra-abdominal. 

In some unusual cases more precise infor- 
mation on the location of the tumor must be 
obtained preoperatively. The demonstration 
of a marked step-up in plasma catecholamine 
concentration at the level of the tumor, the 
sampling being done by venous catheteriza- 
tion, is a useful and safe means of localizing 
the tumor. Five cases are presented illustrat- 
ing the use of this procedure. 
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Summario in Interlingua 


Datos concernite con le catecholaminas urinari in 
un serie de 75 casos de pheochromocytoma—colligite 
ab varie reportos sed includente 18 casos de observa- 
tion personal—indica que le essayo differential de 
norepinephrina e epinephrina urinari es possibile- 
mente de valor in predicer le sito del tumor ante le 
operation. Si le epinephrina urinari es significative- 
mente elevate (42 pro cento de omne le casos), on 
pote expectar que le tumor jace in un del glandulas 
adrenal o in adjacentia de illo. Iste expectation se 
provara correcte in 95 pro cento del casos. Altere 
tumores de iste typo ha essite trovate solmente in le 
organos de Zuckerkandl. Si le urina contine sol- 
mente norepinephrina (58 pro cento del casos), le 
tumer va esser trovate in un del areas adrenal in 
circa duo tertios del casos e in un area extra-adrenal 
in le remanente tertio. In alicunes inter iste pa- 
tientes (6 pro cento), le tumor es extra-abdominal. 

In certe casos inusual, plus precise informationes 
relative al sito del tumor debe esser obtenite ante le 
operation. Le demonstration de un marcate aug- 
mento del concentration de catecholamina in le plasma 
al nivello del tumor—determinate super le base de 
specimens obtenite per catheterismo venose—es un 
medio utile e salve pro localisar le tumor. Es pre- 
sentate cinque casos que illustra le uso de iste pro- 
cedimento. : 
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Neuroses of the Heart 
Angina Pectoris 


Etiology and Pathology: The following views have been entertained. 

(1) That it is a neuralgia of the cardiac nerves. In the true form the agonizing cramp- 
like character of the pain, the suddenness of the onset, and the associated features, are 
unlike any neuralgic affection. The pain, however, is undoubtedly in the cardiac plexus 
and radiates to adjacent nerves. It is interesting to note in connection with the almost 
constant sclerosis of the coronary arteries in angina that Thoma has found marked sclerosis 
of the temporal artery in migraine and Dana has met with local thickening of the arteries 
in some eases of neuralgia. (2) Heberden believed that it was a cramp of the heart-muscle 
itself. This would explain the agonizing character of the pain and the suddenness of the 
onset as well as the frequency of the fatal termination; but if the cramps were general 
in the heart-muscle and similar to those which occur in the voluntary muscles, death would 
invariably ensue with great rapidity. Cramp of certain muscular territories would explain 
the attack. (3) That it is due to the extreme tension of the ventricular walls, in conse- 
quence of an acute dilatation associated, in the majority of cases, with affection of the 
coronary arteries. Traube, who supported this view, held that the agonizing pain resulted 
from the great stretching and tension of the nerves in the muscular substance. A modified 
form of this view is that there is a spasm of the coronary arteries with great increase of 
the intracardiac pressure—WILLIAM Oster, M.D. The Prinicples and Practice of Medi- 
cine. New York, D. Appleton & Company, 1893, p. 655. 
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Heart Block after Repair of Ventricular Septal Defect 
in Children 


By Ronatp M. Laver, M.D., Patrick A. ONeLEY, M.B.CH.B., 
James W. DuSHANE, M.D., anp JoHn W. KirkiiIn, M.D. 


HE CLOSE anatomic relationship of the 

conduction system of the heart to most 
ventricular septal defects!® makes the occur- 
rence of complete heart block a potential risk 
in the repair of these lesions. In our experi- 
ence, when complete heart block has devel- 
oped, it has often proved to be a serious 
complication. Although reversion to sinus 
rhythm occurs in the early postoperative pe- 
riod in many patients, others have persistent 
heart block; some of these die either in the 
immediate postoperative period or at some 
time after dismissal from the hospital. Of 
those who survive with complete heart block, 
some may be symptom-free but a few are 
troubled with frequent and potentially lethal 
Stokes-Adams attacks. 

The purpose of this paper is to review an 
experience with complete heart block follow- 
ing the repair of ventricular septal defect and 
ventricular septal defect associated with in- 
fundibular or valvular pulmonic stenosis or 
with both in the pediatric age group. The 
data concerning adult patients are not ana- 
lyzed as yet. We will mention certain changes 
in surgical technic which seem to have affected 
the incidence of heart block and will discuss 
briefly immediate and long-term therapy. 


Material and Methods 


From March 1955 to April 1959, 174 patients 
with ventricular septal defect and 124 patients 
with ventricular septal defect associated with in- 
fundibular or valvular pulmonary stenosis were 
referred from the Section of Pediatrics for open 
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intracardiac repair. The group of patients de: g- 
nated as “having ventricular septal defect” 
cludes those with isolated ventricular septal de 
and those with ventricular septal defect associ: e 
with various intracardiac or extracardiac lesi 
other than puimonic stenosis. Patients with \ 
tricular septal defect as part of a common at 
ventricular canal have been excluded from 
study as also have patients with ventricular se})t: 
defect associated with corrected transposition 
the great vessels. The group of patients describe 
as having ventricular septal defect associated with 
infundibular or valvular pulmonic stenosis includes 
those with tetralogy of Fallot as well as those with 
ventricular septal defect in whom the pulmonic 
stenosis and the arrangement of the great vessels 
are not those usually recognized as typical for 
tetralogy of Fallot. 

Included in this study were 94 male and 80 fe- 
male patients with ventricular septal defect. Their 
ages ranged from 214 months to 15 years. Seventy- 
nine boys and 45 girls had ventricular septal de- 
fects associated with infundibular or valvular pul- 
monic stenosis or with both. Their ages ranged 
from 6 months to 15 years. 

Three types of surgical technics were employed 
for the 298 patients included in this study: 1. From 
March 1955 to July 1956, open intracardiac repair 
was carried out on the beating heart. 2. From 
July 1956 to the present, induced asystole has 
been a standard part of the procedure. During 
the period from July 1956 to April 1958, ven- 
tricular septal defects were closed either by the 
placement of a prosthetic sponge or by direct 
suture. 3. In April 1958, the method of repair of 
the ventricular septal defect was altered by the 
introduction of a direct suturing technic designed 
specifically to avoid the conduction system. 

The surgical details of perfusion,®.7 the meth- 
ods of repair of infundibular and valvular pul- 
monic stenosis? and of ventricular septal deicct 
prior to the introduction of the present suturing 
technic? have been described previously. The pr°s- 
ent suturing technic is to be described in a sul<e- 
quent communication. An artificial pacemake’™ 
was available to all patients in the series, in ea:ly 
cases with an external electrode and in later ex es 
with an internal electrode. 
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HEART BLOCK AFTER SEPTAL REPAIR 


Te records of the 298 patients have been re- 
vieved with reference to incidence and to some 
fact rs affecting the occurrence of postoperative 
com slete heart block. Data concerning the fre- 
queicy of reversion to sinus rhythm, and death or 
sur\ val following the development of complete 
hea:' block have been obtained. 

I) racardiaec pressure was measured either by 
cari.ae eatheterization prior to operation or by 
dire t needle puncture at the time of operation. 

R-marks concerning symptoms are based on ex- 
amination while in the hospital or at follow-up 
visiis, and from letters received from the parents 
or 1eferring physicians since dismissal from our 
care 

Over-all incidence of complete heart block may 
not be so important a consideration as the inci- 
denve of permanent heart block, that is, heart 
block present at death or dismissal. Permanent 
heart block is more likely related to sutures, while 
temporary heart block may be related to adminis- 
tration of digitalis, sequelae of cardiac anoxia, or 
to other temporary causes. Therefore, the incidence 
of block persisting until the time of death or dis- 
missal will be stressed, for temporary heart block 
is rarely a serious problem when properly treated. 

Results 

The data in tables 1 and 2 indicate no dif- 
ference in the over-all incidence of complete 
heart block at death or dismissal from the 
hospital between the patients operated on for 
ventricular septal defect and those operated 
on for ventricular septal defect associated 
with infundibular or pulmonic stenosis, as the 
incidence was approximately 10 per cent of 
each group. These tables also relate the inci- 
dence of complete heart block at death or dis- 
missal to each of the 3 surgical technics pre- 
viously mentioned. With the introduction of 
asystole, this incidence increased in patients 
with -ventricular septal defect (table 1), but 
more recently with use of the present suture 
method it has fallen to 5 per cent, nearly as 
low an incidence as that obtained after opera- 
tions on the beating heart. Among patients 
wit! ventricular septal defect and infundib- 
ula’ or pulmonic stenosis the incidence of 
con plete heart block at death or dismissal 
cha.ged very little when asystole was intro- 
duc d, but has diminished with utilization of 
the present technic (table 2). 

\o relationship was demonstrated between 
the incidence of heart block and age. The 
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@=Preoperative 
© = Postoperative 





Pulmonary artery —systemic systolic pressure ratio 


° aco 
Figure 1 
Ratios of pulmonary artery pressure to systemic 
systolic pressure before and after operation for 
ventricular septal defect on 32 patients in whom 
complete heart block developed. 


ages of patients who had complete heart block 
ranged from 7 months to 11 years. There were 
30 boys and 18 girls. In those cases of ven- 
tricular septal defect and complete heart 
block in which postoperative intracardiac 
pressures were available, right ventricular 
pressures showed an appreciable fall in most 
instances (fig. 1). 

The relationship between the incidence of 
postoperative complete heart block and the 
ratio of preoperative pulmonary artery pres- 
sure to systemic systolic pressure is shown in 
figure 2 for 158 patients with ventricular sep- 
tal defect for whom data concerning pres- 
sures were available. The over-all incidence of 
postoperative complete heart block was 3 per 
cent among patients with ratios of less than 
0.50, 10 per cent among those with ratios 
from 0.50 to 0.74, and 30 per cent among 
those with ratios of 0.75 or more. The inci- 
dence of permanent heart block was, of course, 
lower than this incidence, being for example 
21 per cent among the total cases with ratios 
of 0.75 or more. It can be seen that the over- 
all incidence of complete heart block was the 
highest in those patients with severe pulmo- 
nary hypertension.!? 
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Table 1 
Ventricular Septal Defect 











Complete heart block at some time 


Reverted 
to sinus 
rhythm 


No. 


Total 
patients 
operated 
on 


Continued to death or dismissal from hospital 
Died in a Total 
hospital No. 





% Survived* 


% 





Before asystole: 
March 1955— 
July 1956 

Asystole: 

July 1956— 
April 1958 

Asystole and 
new suture 
technic: 
April 1958— 
April 1959 
Total 


38 


55 
174 


9 
33 


16 
19 


6 
14 


11 
8 


9 


10 


3 
19 


5 
11 








*Patients who were dismissed from the hospital with complete heart block. The patients 
who died subsequent to dismissal are included in this group. 


Table 2 


Ventricular Septal Defect Associated with Infundibular or Ventricular Pulmonic 
Stenosis or Both 











Complete heart block developed 
Reverted 
to sinus 
rhythm 


No. % 


Total 
patients 
operated 

on 


Continued to death or dismissal from hospital 


Died in Total 
hospital No. 


Total 


No. % Survived* 


% 








Before asystole: 
March 1955— 
July 1956 

Asystole: 

July 1956— 
April 1958 

Asystole and 
new suture 
technic: 

April 1958— 
April 1959 
Total 


9 


4 


54 
124 


9 
12 


t 
3 


0 
3 


3 6 
11 9 

*Patients who were dismissed from the hospital with complete heart block. Patients who 
died subsequent to dismissal are also included in this group. 


1 F 


In the group of patients in whom data on dence of permanent complete heart block with 


pressure were available, 60 per cent had ra- 
tios of pulmonary artery to systemic systolic 
pressure of 0.75 or more in the period before 
asystole, 49 per cent in the period of asystole 
with the original suture technic, and 56 per 
cent in the most recent period with the pres- 
ent suture technic. Thus the fall in the inci- 


the introduction of the new suture teclnic 
cannot be attributed to the fact that more 
patients selected for operation in the most re- 
cent period have had low pressure ratios 
The fate of the 33 patients with ventric 
septal defect who had complete heart b! 
at any time is shown in table 1. In 14 of th s 
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| per cent) normal sinus rhythm returned ; 

(30 per cent) died with complete heart 

‘k, and 9 (27 per cent) were dismissed 

1m the hospital with complete heart block. 

« nplete heart block developed in 15 of the 
patients operated on for ventricular sep- 
defect associated with pulmonic stenosis 
ble 2). In 4 of these (27 per cent) normal 
in us rhythm was resumed; 8 (53 per cent) 
id with complete heart block, and 3 (20 
pe’ cent) were dismissed from the hospital 
with complete heart block. 

“he time of reversion to normal sinus 
rhythm is shown in figure 3. This occurred on 
the second to sixteenth postoperative day in 
14 patients with ventricular septal defect, and 
from the second to the twentieth postopera- 
tive day in 4 patients with ventricular septal 
defect and pulmonic stenosis. 

The mode of death, which was apparently a 
direct result of complete heart block, was 
sudden cardiac asystole refractory to the 
electric pacemaker. The day of death in those 
patients with complete heart block who suc- 
cumbed during the immediate postoperative 
period is shown in figure 4. Most deaths oc- 
curred in the immediate postoperative period. 
In some patients who died with complete 
heart block, bradycardia or asystole did not 
seem to be the sole determining factors re- 
sulting in death. Three who died in the imme- 
diate postoperative period had respiratory 
complications and two late deaths occurred, 
one following a febrile illness, and one follow- 
ing a second operation. 

Heart block developed in the operating 

om in 37 patients, within a few hours of 

‘ completion of the operation in 4 and on 

© first postoperative day in 4. The latest 

elopment of heart block was on the eighth 
toperative day. Since in the great majority 
- Our patients the heart block developed at 
i time of operation, we do not have enough 
2s of delayed block to allow statistical 
lysis; so far, however, there is no obvious 
i ‘erence in the survival rates or in the per- 
tage of those with reversion to normal si- 
: rhythm in the two groups. 
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Pulmonary artery — systemic 
systolic pressure ratio 


[ ] less than 0.50 
GY o.s0-0.74 


A 0.75—1.0 


Patients with complete block 
at any time 


Number of patients 


Asystole Asystole 
and present 


suture technic 


asystole 


Figure 2 

Ratios of pulmonary artery pressure to systemic 
systolic pressure before operation for ventricular 
septal defect on 158 patients. Data were not avail- 
able for the other 16 patients in this group. Per 
cent of patients in each ratio group who had com- 
plete block at any time, which in some instances 
was temporary, is indicated by number beneath 
column. 


Course after Dismissal 

Twelve patients (cases 1 to 12, fig. 5) in 
this study were dismissed from the hospital 
with complete heart block. Three of these died 
subsequently. The first death was that of a 
girl (case 12, fig. 5) with ventricular septal 
defect repaired at the age of 5 years in 1957. 
Complete heart block developed in the oper- 
ating room. In the early postoperative period 
frequent Stokes-Adams attacks occurred. On 
the twenty-fourth postoperative day sinus 
rhythm developed but continued to alternate 
with 2:1 heart block until she left the hos- 
pital. The postoperative course was otherwise 
uneventful, and she was discharged from the 
hospital without symptoms. On the fifty-fifth 
postoperative day death occurred suddenly at 
home. 

In the second patient (case 6, fig. 5) a 6- 
year-old boy with ventricular septal defect 
and mild infundibular pulmonic stenosis re- 
paired in 1957, complete heart block developed 
in the operating room. Frequent Stokes-Adams 
attacks occurred in the hospital after opera- 





Patients operated on for 
ventricular septal defect 


Patients operated on for 
ventricular septal defect 
with pulmonic stenosis 


Wy ‘ 
a ‘, = cian a | acon 
1 2 346¢86 6 Ff 8 9 10 11 12 13 14 15 16 17 18 19 20 21 


Doy of reversion 


Figure 3 
Postoperative day of reversion to sinus rhythm in 
17 patients. Day of reversion was not recorded for 
1 patient. 


tion and occasionally after dismissal. About 
114 years after operation a febrile illness de- 
veloped and death occurred suddenly. 

The third patient (case 11, fig. 5) was a 
girl, 6 years old in early 1958, when a repair 
of tetralogy of Fallot was made by the use 
of a prosthesis in the ventricular septal defect 
and plastic reconstruction of the right ven- 
tricular outflow tract and pulmonary artery. 
Complete heart block occurred in the operat- 
ing room. However, she had no symptoms of 
bradycardia, either in the hospital or after 
dismissal. In the early postoperative period 
a systolic murmur, which was thought to be 
the result of an incomplete repair of the ven- 
tricular septal defect, was noted at the lower 
left sternal border. After dismissal the mur- 
mur became progressively louder and roent- 
genograms of the thorax showed progressive 
dilatation of the pulmonary artery in the re- 
gion of the prosthesis. Ten months after the 
first procedure an aneurysm in the region of 
the reconstructed outflow tract was repaired 
and the ventricular septal defect was re- 
paired again. The patient died shortly after 
this operation. 

Three patients among the 9 surviving with 
complete heart block have had symptoms of 
heart block since they left the hospital. One 
(case 4, fig. 5) was a boy aged 2 years in 1957 
when he was operated on for ventricular sep- 
tal defect. Heart block developed in the op- 
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erating room. Both in the early postoperativ: 
period and after discharge frequent Stokes 
Adams attacks occurred. Because of the fre 
quency of these spells it was necessary to r 
admit him for observation and adjustment o 
therapy. For the last 14 months he has ha 
no Stokes-Adams attacks, but still complain 
of headache or chest pain when his pulse rat 
becomes slower than 30 per minute. He ji 
given isoproterenol (Isuprel) hydrochloride’ 
daily. 

In the second patient, a girl (case 5, fig. 5 
whose ventricular septal defect was repaire: 
at the age of 2 years in 1957, complete hear 
block also occurred in the operating room. |: 
the postoperative period the rhythm varie 
from normal sinus to complete heart bloc! 
often changing abruptly from the one to th: 
other. When the rhythm changed from nor 
mal sinus to heart block, Stokes-Adams ai 
tacks would occur, requiring the use of the 
electric pacemaker. The child was readmitted 
to the hospital 2 months after dismissal be- 
cause of frequent spells. She was digitalized 
and has since remained in complete heart 
block. Following her second discharge, Stokes- 
Adams attacks continued for about 2 weeks 
and then ceased. For the past 15 months, her 
pulse rate has been around 50 per minute and 
she appears to be in good health. 

The ventricular septal defect of the third 
surviving patient (case 1, fig. 5) who has had 
symptoms after dismissal was repaired at the 
age of 3 years in 1957. Two Stokes-Adams at- 
tacks occurred during postoperative hospital- 
ization, and another during the first month 
after dismissal. For the first 6 months follow- 
ing operation congestive heart failure per- 
sisted. Since then he has been without symp- 
toms, fully active, with a pulse rate of about 
40 beats per minute. 

The remaining 6 patients (cases 2, 3, 7 to 
10, fig. 5) who survive with complete heart 
block have no symptoms from bradycardia 
and no periods of asystole. 


Surgical Technics and Discussion 


During the period when ventricular sept! 
defects were repaired while the heart w's 
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-ating, the incidence of complete heart block 
esent at death or dismissal was low. This 
is attributed to the fact that the beating heart 
| owed observation of the effect of each su- 
re on ventricular rhythm. If block occurred, 
offending suture was removed and re- 
.ced so that conduction would not be perma- 
itly affected. In some instances, however, 
complete heart block persisted many days 
,on when the stitch had been immediately re- 
ved. Although the introduction of induced 
as. stole allowed a higher incidence of accu- 
ie closure of the defects, the incidence of 
rmanent heart block increased from 3 to 19 

r cent among patients operated on for ven- 

cular septal defect. Others!* have had simi- 
ar experiences. Although not all would agree, 
it is our belief that this increase was due to 
interference with the conduction bundle which 
passed unnoticed with the heart at rest. Para- 
doxieally, the increase in incidence of heart 
block on changing from the beating heart 
technic to asystole was not seen in the patients 
operated on for ventricular septal defect as- 
sociated with pulmonic stenosis. 

In order to minimize the occurrence of 
postoperative permanent heart block and to 
continue using asystole because of the more 
accurate repair obtainable, the present suture 
technic was evolved specifically to avoid the 
conduction system. Since adoption of this 
technic, the incidence of permanent heart 
block at death or dismissal has fallen from 19 
to 5 per cent in patients with ventricular sep- 
tal defect; and from 12 to 6 per cent in pa- 
tients with ventricular septal defect and 
infundibular or pulmonary valvular stenosis. 
It is apparent that none of the technics util- 
ized has eliminated the occurrence of perma- 
nent heart block. This is not surprising, in 
view of the probable anatomic variations in 
dis'ribution of the conduction system and 
huaan frailties in application of surgical 
teenies. Also unforeseen complications, such 
as .pread of hemorrhage from a suture site 
int conduction tissue,15 are always possible. 
Ye: a low incidence (5 to 6 per cent) of per- 

avent heart block, present at death or dis- 

issal, has been attained. 
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Patients operated on for 
ventricular septal defec 


Re Potients operated on for 
Ri ventricular septal defect 
BO with pulmonic stenosis 


"9 10 1 12 13 1415 16 17 18 19 20 21 22 23 
Day of death 


Figure 4 
Postoperative day of death of 18 patients with 
complete heart block. 


Treatment of Complete Heart Block 
Early Postoperative Period 

Unlike congenital heart block,’*?* which is 
frequently asymptomatic, heart block result- 
ing suddenly from the surgical repair of a 
ventricular septal defect may cause serious 
symptoms. These vary in severity from a feel- 
ing of discomfort and restlessness to Stokes- 
Adams attacks characterized by unconscious- 
ness, seizures, and occasionally sudden death. 
Likewise it appears likely that in the post- 
operative patient, cardiac output and cor- 
onary blood flow may be adversely affected by 
a very slow heart rate, possibly with fatal 
sequelae. 

During the 4-year period covered by this 
study, several items have been altered in the 
immediate postoperative care of patients. 
Thus it is not possible to establish what is the 
optimal treatment from a review of the meth- 
ods used. Certain points that seemed impor- 
tant have been incorporated into a routine of 
treatment that appears rational and is usu- 
ally effective. 

When complete heart block persists for 
more than a few minutes after the heart is 
restarted in the operating room, a wire elec- 
trode is imbedded into the right ventricle 
over the outflow tract and an external elec- 
trode is inserted into the skin of the chest 
wall.1 The electrode wires are connected to 
an appropriate electric pacemaker. The units 














10 1% 12 «93 
Months 

4 Day of discharge 

;*Symptoms from complete heart block 


Figure 5 
Course to May 1959 of 12 patients who had com- 
plete heart block at time of dismissal from the 
hospital. 


supplied by the Electrodyne Co., Norwood, 
Massachusetts, and by Medtronic, Inec., Min- 
neapolis, Minnesota, have been used with sat- 
isfaction. The heart rate is adjusted to a level 
approximating that seen postoperatively in 
patients of the same age as the child being 
treated. The amplitude of the stimulus is ad- 
justed until an adequate response occurs with 
each electric impulse. 

When complete heart block first occurs in 
the postoperative period, external electrodes 
applied to the chest wall are used, or an in- 
ternal myocardial wire is placed percutane- 
ously? and used as just described. 

A patient whose heart is being driven by a 
pacemaker or has been driven by a pacemaker 
recently is watched continuously for a num- 
ber of days by special nurses who also watch 
an oscillographic electrocardiographic moni- 
tor. If the heart is not responding to the pace- 
maker, the amplitude of the stimulus is in- 
creased until an adequate cardiac response 
occurs. A patient whose heart is no longer 
under pacemaker control is put back imme- 
diately on it by the nurse if an indication 
arises. 

The heart is driven by the electric pace- 
maker continuously for 72 hours after opera- 
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tion unless the electrocardiograms show th: 
the heart is in sinus rhythm. When reversi::; 
to sinus rhythm is suspected, the rate of t) » 
pacemaker is cautiously diminished to « 
serve the rhythm of the patient’s heart. 
there is sinus rhythm, use of the electric pa: - 
maker is discontinued, but the electrodes a 
left in place so that the pacemaker can 
made to function immediately if heart blo 
again develops. Isoproterenol is not admin .- 
tered while the patient’s heart is being driv 
by the pacemaker. 

When the heart has been driven by the el 
tric pacemaker for 3 to 4 days, and the bk 
is still present, the pacemaker rate is ci1- 
tiously reduced to see whether the heart its: !f 
can maintain an adequate idioventricular ra 
If the rate is adequate, the electrodes are lv /t 
in place and the patient is observed closcly 
for signs of bradycardia, systemic hypoteu- 
sion, and inadequate cardiac output. It is 
important that the patient never be left alone 
during this period. 

If the heart rate is inadequate to maintain 
the patient when the electric pacemaker is 
stopped, it is turned on immediately and used 
for another 24 hours. On the following day 
the patient is given isoproterenol by rectum 
about a half an hour before the rate of the 
pacemaker is decreased again. This procedure 
is repeated daily until the heart rate stabi- 
lizes at an adequate rate. 

For the patients who continue in complete 
heart block after the pacemaker is stopped, 
isoproterenol is administered by rectum every 
2 to 6 hours if necessary to maintain a stable 
and adequate ventricular rate. In some chil- 
dren 40 to 50 beats per minute is an adequate 
rate, while others are uncomfortable unless 
the rate is somewhat faster. A slow heart rate 
is better tolerated 10 to 14 days after opera- 
tion than it is 4 to 5 days after it. 

Isoproterenol hydrochloride is supplied in 
10 and 15 mg. tablets for sublingual use. \\c 
have given these tablets by rectum to child: 
in the following dosage: 2.5 mg. for infai s 
and small children, 5 to 15 mg. for larg © 
children. Prior to insertion into the rectu 
the nurse checks the time of the last bow 
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movement. If there has been no recent evacua- 
tion, the child is given a glycerine suppository 
to -ause evacuation of the rectum before the 
me iication is administered. 


Long-Term Treatment 

'atients who still have complete heart block 
at lismissal but do not have symptoms or un- 
fa\orable signs related to it are not main- 
taiied on special treatment. For those patients 
wiih symptoms treatment has been a matter 
of irial of various drugs that have the prop- 
erties of increasing the rate and maintaining 
the stability of idioventricular rhythm, name- 
ly isoproterenol and ephedrine. We have also 
tried atropine by parenteral administration in 
several patients with disappointing results. 
The use of digitalis is apparently not contra- 
indicated under these circumstances and has 
seemed to be beneficial at times. 

For patients in whom the bradycardia and 
asystoles recur in a pattern, isoproterenol is 
administered about half an hour prior to the 
time of expected trouble. Oral administration 
of the drug is effective for some children, al- 
though for others rectal administration is bet- 
ter. 

It is important to stress the value of careful, 
patient management of these children. Al- 
though the threat of sudden death may always 
be present, some children with serious symp- 
toms in the early months after operation 
eventually stabilize and become well adjusted 
to a slow ventricular rate. 


Summary 

From March 1955 to April 1959, 174 pa- 
tients with ventricular septal defect and 124 
patients with ventricular septal defect asso- 
ciated with pulmonic stenosis were referred 
from the Section of Pediatrics of the Mayo 
Clinie for open intracardiac repair. 

Forty-eight of these 298 patients had com- 
plete heart block at some time following op- 
eration. Eighteen of the patients with heart 
blo-k died in the immediate postoperative 
period, 18 had reversion to normal sinus 
rh) thm, and 12 were discharged from the hos- 
pit\l with complete heart block. Three of 
these 12 patients died subsequently. Two died 
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presumably as a direct result of complete 
heart block and a third died following a sec- 
ond open cardiac operation. Of the 9 surviv- 
ing patients, 3 have had serious bradycardia 
or periods of asystole and 6 have no symp- 
toms from heart block. 

One of 3 surgical technics was employed for 
all the patients in this study with variation in 
incidence of block with the use of each tech- 
nic. Other factors that might relate to the in- 
cidence of heart block are discussed. 

The management of the patient with com- 
plete heart block both in the immediate post- 
operative period and after dismissal from the 
hospital is described. 


Addendum 


From April 1959 to April 1960, 90 children with 
ventricular septal defect and 75 with tetralogy of 
Fallot were operated on. The suture technic was 
the same as that used from April 1958 to April 1959. 

Of the 90 children with ventricular septal defect, 
6 (7 per cent) had complete heart block at some 
time during the postoperative period, and normal 
sinus rhythm returned to 5 of these while they were 
still in the hospital, leaving only 1 patient (1 per 
cent) with complete block at death or dismissal. Of 
the 75 patients with ventricular septal defects and 
pulmonic stenosis, 10 (13 per cent) had heart block 
at some time during the postoperative period and 6 
(8 per cent) were still in block at death or dismissal. 

In addition to the 3 patients who died in block 
following dismissal, reported in the main paper, one 
other died at Christmastime, 1959, while sitting at the 
dinner table. This means that 4 of the 12 patients 
originally discharged in block have now died. 


Summario in Interlingua 

Inter martio 1955 e April 1959, 174 patientes eon 
defectos ventriculo-septal e 124 patientes con defectos 
ventriculo-septal in association con stenosis pulmonic 
esseva destinate per le Section de Pediatria del Clinica 
Mayo al reparo per un aperte operation intracardiac. 

Quaranta-octo de iste 298 patientes experientiava un 
complete bloco cardiac a un tempore o un altere post 
le operation. Dece-octo del patientes con bloco 
cardiac moriva immediatemente post le operation; 18 
reverteva a normal rhythmos sinusal; e 12 esseva 
dimittite ab le hospital con complete bloco cardiac. 
Tres de iste 12 moriva subsequentemente. Duo moriva 
presumitemente como resultato directe del complete 
bloco cardiac, e un tertie moriva post un secunde 
aperte operation cardiac. Inter le 9 patientes vivente, 
3 ha manifestate serie formas de bradycardia o 
periodos de asystole, e 6 ha monstrate nulle symp- 
tomas attribuibile al bloco cardiac. 
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Un de 3 differente technicas chirurgie esseva em- 
pleate pro omne le patientes in iste studio. Le 
incidentia de bloco cardiae differeva secundo le tech- 
niea usate. Altere factores que es possibilemente 
relationate al incidentia de bloco eardiae es discutite. 

Es describite le programma de tractamento pro 
patientes con complete bloco cardiac, tanto durante 
le periodo immediatemente post le operation como 
etiam al tempore subsequente al dimission ab le 
hospital. 
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Vasoconstriction and Medial Hypertrophy 
in Pulmonary Hypertension 


By C. A. WaGENvoort, M.D. 


re \HAT increased thickness of the medial 
3}. layer of the muscular pulmonary arteries 
in almost constant feature of pulmonary 
\ pertension has been well established. Usu- 
vy it is referred to as medial hypertrophy. 
‘is inerease, however, is not necessarily an 
pression of hypertrophy, since it may result 
m vasoconstriction without any real in- 
ase of muscular tissue in the wall of the 
vessel. 
in order to clarify this point the medial 
thickening of pulmonary arteries in cases of 
congenital cardiac disease with pulmonary 
hypertension was studied. Attention also was 
paid to differences in various parts of the 
same lung in cases of pulmonary hyperten- 
sion and in normal persons. 


Materials and Methods 


One or both lungs in 10 cases without any evi- 
dence of cardiac or pulmonary disease were used 
as controls. These lungs were selected in so far 
as possible from patients in the same age group 
as the patients with pulmonary hypertension. The 
ages of these patients ranged from 6 weeks to 39 
years. In addition one, sometimes both, lungs of 
17 patients with pulmonary hypertension were 
studied. Ten of these patients had ventricular 
septal defects, 1 ostium atrio ventriculare com- 
mune, 5 atrial septal defects, and 1 had patent 
ductus arteriosus with coarctation of the aorta. 
All patients died after cardiac operation. Only 
eases in which the pressure in the pulmonary 
artery or right ventricle had been measured during 
cardiac catheterization were included. The cases 
of pulmonary hypertension were divided into 2 
groups according to the level of pulmonary ar- 
terial systolic pressure. A pressure of 80 mm. Hg 
systolie was arbitrarily chosen as the lower limit 
of the high pressure group. All lower pressures 
we: ineluded in the moderate pressure group. 
Th youngest patient was 2 years old, the oldest 47. 

‘ne of the lungs, usually the right one, if not 

|‘ aged at necropsy, was perfused via the pul- 

ary artery first with 4 per cent solution of 
‘alin and then with barium sulfate-gelatin 


om the Pathological Laboratory, State University, 
en, Holland. 
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mixture at the systolic pressure recorded during 
life by cardiac catheterization. For normal lungs 
a pressure of 15 to 20 mm. Hg was used. The 
other lung was kept as a control if not needed for 
other purposes. Arteriograms were made of the 
whole perfused lung and of its segments after 
segmental dissection.! In perfused lungs the num- 
ber of vessels suitable for measurement was greater 
than in nonperfused lungs, in which the vessels 
are often more or less collapsed. Ten blocks of 
tissue were taken from 5 different segments of 
each lung, namely from the apical and pectoral 
segments of the upper lobe, the lateral segment of 
the middle lobe or the lingula, and the apical and 
the anterobasal segments of the lower lobe. One 
block was taken at the periphery and another 
nearer the hilum. Sections were cut 6 » thick and 
stained with hematoxylin and by Weigert’s method 
for elastin, counterstained with van Gieson’s stain. 

The method to be employed required careful 
consideration. It seemed necessary for our pur- 
pose to determine the thickness on cross section 
of the media of a great number of pulmonary 
arteries and to measure the diameter of these ar- 
teries in both control lungs and in lungs affected 
by pulmonary hypertension. Such measurements, 
however, give no reliable information about a 
possible increase in muscular tissue within the 
vessel wall. If the results so obtained in lungs 
with pulmonary hypertension differ from those in 
controls, it is not possible to state that a thicker- 
walled vessel has more muscle than a vessel with 
corresponding medial thickness in a control ease 
or that the vessel is thicker because of spasm. 
Therefore further data were needed in order to 
give a quantitative expression of the amount of 
medial tissue present. It would have been possible 
to calculate the mean surface area of the muscular 
layer of a great number of vessels chosen at 
random in hypertensive lungs and to compare the 
results with the mean surface area of the muscular 
layer in arteries in normal lungs. This approach 
presupposes that the vessels under these different 
conditions are more or less comparable. There is, 
however, reason to believe that they are not com- 
parable. It has been pointed out by Heath and 
Whitaker? and Heath and Best? that in pulmonary 
hypertension the number of the smallest arterial 
vessels increases, since many at the arteriole level, 
normally without a distinct media, possess a mus- 
cular coat. An increase in the number of small 
muscular arteries, however, will lead to a decrease 





b—Cross-sectioned 
arteries measured 


d—Area of section 
determined 


C—All large arteries 
counted (+ 100u) 


Figure 1 
Diagrammatic description of method employed. a. 
Scheme of section of lung with muscular pulmon- 
monary arteries indicated (Br. = bronchus; E.A. 
= elastic artery). b. At least 10 arteries cut in 
true cross section were measured in each section; 
these were at random. The relative medial thick- 
ness and the index of medial cross-sectional area 
were calculated and tabulated according to exter- 
nal diameter of the vessel (less than 100 pw or 100 
p or more). In this way the ratio between the 2 
classes of arteries was obtained. ec. All large arter- 
ies (100 wp or more in diameter) in the section were 
counted irrespective of their plane of section. d. 
The surface area of the section, exclusive of large 
bronchi and vessels, is determined and the number 
of large muscular arteries per square centimeter 
is calculated. The ratio between large and small 
arteries being known, the number of the latter can 
be calculated. The mean area of the media of the 
arteries in true cross section can be used to deter- 
mine the index of the area of the media on cross 
section per square centimeter of pulmonary tissue. 


of the mean cross-sectional area of media. This 
effect to a certain degree may mask real hyper- 
trophy of the media. 

A more appropriate method, therefore, is to es- 
tablish the amount of arterial muscular tissue per 
unit of lung tissue, and this method was em- 
ployed. 

Selection of Arteries 


The following procedures were carried out: For 
our measurements only muscular arteries that were 
virtually cireular on cross section and that had a 
definite muscular media, indicated by internal and 
external elastic membranes, were included. As 
transitions are found between large muscular ar- 
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teries and elastic arteries in which only a limited 
number of elastic membranes are present, «ll 
transitional forms were excluded from study. Tie 
arteries were taken entirely at random, whenever 
a vessel, meeting the conditions stipulated, pye- 
sented itself in the field of view. Although thoy 
were not selected for size, they were classified into 
2 groups: arteries less than 100 p» in diameter aid 
those 100 » or more in diameter. In this way tiie 
frequency of large and small arteries was ase.y 
tained. 


Measurements Made 


The diameter (d) of the vessel, exclusive of t» 
adventitia, was measured and the thickness of 
the media (m) between the outer and inner elasti 
layer was measured also. At least 10 museuia 
arteries in each block of tissue, that is, at leas 
100 arteries were measured per lung, except in 
ease 12 (fig. 1) in which not more than 88 pul- 
monary arterial branches could be found in the 10 
sections studied. More than 100 vessels, indeed as 
many as 196 vessels, were measured in some cases 
in which great dimensional variations were appar- 
ent. From the measurements obtained, the thick- 
ness of the media was expressed as a percentage 
of the diameter. 


Calculation of Area of Media on Cross Section 


The cross-sectional area of the media (¢), which 
gives a better indication for the presence of hyper- 
trophy,* was deduced from the data. already ob- 
tained according to the formula c = (dm — m*)z. 
In this way the mean area of the medial surface 
could be established both for small and larger 
arteries in each case. For the sake of convenience 
the area of the medial surface was always ex- 
pressed as an index of the cross-sectional area and 
the results of this calculation, therefore, were not 
multiplied by 7. 


Determination of Mean Cross-Sectional Area of 
Media per Unit of Lung Tissue 


This was done by obtaining the mean cross- 
sectional area of the media of both the large and 
the small muscular arteries. This in turn was 
multiplied by the number of vessels per square 
centimeter of lung section. Since the measured 
vessels were relatively scarce per surface area of 
lung because of their having been selected for 
circular cross section, it was judged better not to 
confine ourselves to these for counting numbers. 
Since the small vessels can be counted only uncer 
high-power magnification, screening a big area in 
this way is a laborious and unpractical procedu'e. 

For that reason only muscular arteries of 100 » 
or more in diameter were counted in all the se: 
tions previously used for measuring the vesse!s. 
If 2 successive countings yielded different resul 
the mean of these was taken. Ramifying arteri’s 
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a 


Figure 2 
a. Normal pulmonary artery (case 3, fig. 1) filled with injection mass. The medial thick- 
ness is about 3 per cent of the diameter. (Weigert’s stain for elastin, counterstained with 
van Gieson’s stain; X 350.) b. Normal pulmonary artery (case 8, fig. 1) filled partly 


with blood and partly with injection mass. 


There is a marked thickening of the media 


(the ratio of the media to the diameter is about 16 per cent). This probably resulted 
from vasoconstriction. (Weigert’s and van Gieson’s stains; X 350.) 


were counted as 1 vessel when they were connected 
in the section by a distinct common adventitia. 
Then the surface area of all sections was meas- 
ured with a planimeter, and the surface area of 
great bronchi or vessels, which could disturb the 
result, was deducted. Then the number of arteries 
measuring 100 » or more was calculated per square 
centimeter of lung parenchyma. The ratio be- 
twe-n vessels measuring less than 100 p in di- 
ameter and those measuring 100 » or more being 
known, the approximate number of the former 
could be ealeulated, and with the use of the mean 
cro-s-sectional area the total cross-sectional area 
of ‘ie media of arteries in both categories could be 
fouid. Their sum indicates an index of the amount 
of \aseular muscle tissue per square centimeter of 
lun» parenchyma. In figure 1 the method em- 
plo: ed in determining the mean cross-sectional 
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area of the media per square centimeter of tissue 
is illustrated. 
Results 

It seemed important to establish whether 
perfusion of the lungs with formalin and 
barium sulfate had an appreciable effect on 
the relative thickness of the media. When the 
left lung was not injected and could be used 
as a control, our measurements in both the 
normal and hypertensive groups showed a 
constant but slight difference in medial thick- 
ness, and the arteries that were not injected 
were somewhat more thick-walled than those 
that were injected. This decrease in the mean 


m 
ratio of media to diameter of the vessel (—), 
d 
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Table 1 
Mean Medial Thickness, Standard Deviation, and Skewness of Frequency Curve of 
Pulmonary Arteries in Controls and in Moderate and Severe Pulmonary Hypertension 


Medial thickness 


Arteries Mean -D. Mean 
studied 


Skewness 
Patients 


Controls 10 1539 
Pulmonary hypertension 
Moderate pressure 6 809 
High pressure 11 1982 
Significance of differences according to pressure 
Normal to moderate pressure 


Normal to high pressure 


Moderate pressure to high pressure 





*Standard deviation. 


Table 2 


Mean Medial Thickness in Various Zones of the Lung in Controls and in Groups with 
Moderate and High Pulmonary Hypertension 











Pulmonary hypertension 


Moderate High 


Controls pressure pressure 


Arteries Media, per 
measured cent of 
diameter 


Arteries Media,per 
measured cent of 
diameter 


Arteries Media, per 
measured cent of 
diameter 





Zone of lung 
Upper* 4.3 322 7.6 776 12.2 
Middlet 4.4 321 7.4 818 11.4 
Lowert ‘ 4.2 166 7.9 388 11.1 
Blocks of lung 
Proximal 5g 4.3 410 7a 1006 11.9 
Peripheral f 4.3 399 7.5 976 11.4 


*Measurements from apex and pectoral segments of upper lobe. 
tMeasurements from lateral portion of middle lobe, or lingula, and apex of lower lobe. 
tMeasurements from anterobasal portion of lower lobe. 


as a result of perfusion, was always less than 
20 per cent and averaged no more than 7.8 
per cent. Perfusion under controlled pressure, 
therefore, apparently has only a minor effect 
on the thickness of the arterial wall. 


Controls 

In comparison to the arteries of the greater 
circulation the pulmonary vessels are thin- 
walled (fig. 2a). In our material the mean 
thickness of the media, expressed as a percent- 
age of the diameter and calculated over all 
segments of the right lung, varied from 2.9 
to 4.8 per cent in all lungs from normotensive 
controls older than 1 year. In the 2 youngest 


children (1 year old or less) these values were 
5.5 and 6.3 per cent respectively. The latter 
finding is in agreement with the fact that 
thick-walled fetal pulmonary arteries only 
gradually diminish in size during the first 1 
or 2 postnatal years of life. ® Although the 
media in a great majority of pulmonary arter- 
ies was thin, a certain variability occurre', 
so that occasionally the ratio of media to (i- 
ameter was as high as 10 or even 20 per cet 
(fig. 2b). Since a small number of these ¢ 

ceptions could influence the mean ratio ¢co'- 
siderably, the characteristics of the distrib:- 
tions in all cases together are given in table 
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Figure 3 
a. Large muscular pulmonary artery in pulmonary hypertension (case 26, fig. 1). Medial 
thickening ratio of media to diameter of the artery is about 13.5 per cent (hematoxylin 
and eosin; X 140.) b. Small pulmonary arterial branch with marked thickening of the 
media; the ratio of media to diameter is about 25 per cent (Weigert’s and van Gieson’s 


stains; X 350). 


(see also figure 5). From these it appears 
that the peak frequency in the controls lies 
at 3 or 4 per cent or even lower. In the con- 
trols, no significant difference existed between 
the upper and lower parts of the same lung. 
The mean ratio for all the examined lungs 
was 4.3 for the upper zones, 4.4 for the 
mildle zones, and 4.2 per cent for the lower 
zoves. The hypertensive groups also did not 
dii‘er significantly between the upper and 
lo. er regions (table 2). 
‘he same was done for the blocks taken at 
periphery of the lung and those taken at 
10re proximal level. For all the control 
gs together both the peripheral arteries 
the more proximally situated vessels 
ded a mean ratio of 4.3 per cent. In the 
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hypertensive groups the corresponding figures 
suggest a similar conformity of proximal and 
peripheral vessels (table 2). 

Finally, the lingula was taken apart in 4 
normotensive and 5 hypertensive cases in 
which the left lung was available; the mean 
ratio of the media of all the arteries to the 
diameter was calculated and compared with 
the corresponding groups of arteries of the 
left lung as a whole. The result both for nor- 
motensive and hypertensive arteries is given 
in table 3. No significant difference was found 
between the mean ratio for the lingula and 
that for the left lung as a whole, and the same 
is true for all other investigated segments. 

A new division was introduced, namely, 
between arteries measuring less than 100 p 





540 


Table 3 


Mean Medial Thickness in Arteries in Lingula 
and Whole Left Lung 





Diameters of arteries 7 
100 uw or more Less than 100 » 


Arteries Media, Arteries Media, 
measured percent measured per cent 
of diameter of diameter 








4 controls 
Lingula 71 3.9 23 
Whole left lung 295 4.1 113 
5 eases of pulmonary 
hypertension 
Lingula 47 
Whole left lung 203 





and those measuring 100 » or more in diam- 
eter. This may be important as the small ves- 
sels are likely to exert more influence on the 
pressure in the lesser circulation than the 
large ones. Therefore the same division was 
applied to the whole group of vessels. 

In all normal lungs without exception the 
mean ratio of the media in the small arteries 
was higher than that in the greater branches. 
For all lungs together the ratio of the former 
was 5.4 and that of the latter 3.9 per cent 
(table 4). This difference appears to be sig- 
nificant (p < 0.01; rank sign test). The 
same table shows the numbers of arteries in 
both groups which, since the vessels were 
taken at random, gives an indication of their 
frequencies as compared to each other. Arter- 
ies smaller than 100 » are known to be rela- 
tively scarce in normal lungs. Still in 8 lungs 
used as contro!s obtained from persons more 
than 1 year of age, they comprised 25.8 per 
cent of all muscular arteries ; in the 2 children 
less than that age they were even much more 
frequent (48.6 per cent) and were hardly out- 
numbered by the arteries of 100 uw or more in 
diameter. We could not confirm the finding 
of Heath and Best* that these small vessels 
were exceptionally numerous in the lingula. 
As table 3 shows, 23 vessels less than 100 p 
and 71 vessels of 100 » or more in diameter 
were counted in the lingula of 4 control cases ; 
the number of small vessels is 24.5 per cent 
of all arteries found. Since none of these be- 
longed to the youngest age group, this per- 
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centage is in agreement with that found ‘or 
the lung as a whole. 

The mean number of arteries of 100 1 
more in diameter per square centimeter 
normal lung sections is given in table 5, 
gether with the calculated mean cross-secti: 
area of all medial tissue in both group: 
arteries per square centimeter of lung pai » 
chyma. There was a considerable variatioi 
the number of arteries equal to or more t! 
100 » in different controls (10.5 to 20.3), 
this is independent of age, perfusion of }) 
monary arteries or of the localization wit 
the lung. The same applies to the total eross 
sectional area of the media in small and lag 
arteries. 

Patients with Pulmonary Hypertension 

Thickening of the medial layer of pulmon- 
ary arteries is a striking feature in most cases 
of pulmonary hypertension (fig. 3a and )). 
Although occasionally it may account for 25 
or even 30 per cent of the diameter of the 
vessel, the mean value is 4.2 to 9.2 per cent 
of the diameter in the moderate pressure 
group and 8.1 to 15.4 per cent in the high 
pressure group. The distribution in both 
groups is shown in figure 4. In the group with 
pulmonary systolic pressure between 30 and 
80 mm. Hg, the peak frequency is shifted to 
the right as compared with the control group. 
In the high pressure group this shift is more 
striking, and the peak is much lower. The dif- 
ferences in medial thickness and frequency 
between normal and high pressure groups are 
significant for the mean ratio, standard de- 
viation, and skewness of frequency curve; 
those between moderate pressure group and 
both other groups are partly significant (mean 
ratio) and partly suggestive (test of Wil- 
coxon). As was pointed out previously, the 
mean ratio of the arterial media in eases of 
pulmonary hypertension was independent of 
the site of the vessels within the lung (tables 
2 and 3). Whereas in control lungs the sma!er 
arteries had a definitely thicker media than 
the large arteries, in the cases of high p:il- 
monary hypertension, where the media of 
vessels of both sizes is so much thicker, t! is 
difference is almost entirely lost (table <). 
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controls (10patients) 


percentage of arteries 


0 2 1% 16 


moderate pressure ( 6 patients) 


high pressure ( 11 patients ) 


18 20 26 28 30 32 %o 
medial thickness >) 


Figure 4 
Distribution curve of pulmonary arteries according to their medial thickness in normal 
controls and in cases of moderate and of high pulmonary pressure. 


The number of vessels with a diameter less 
than 100 », however, is remarkably increased 
to such an extent that the ratio of small and 
great arteries, which was about 1:3 in normal 
lungs, was often reversed. The cross-sectional 
area of medial tissue per square centimeter 
of pulmonary parenchyma is also raised in 
both small arteries and large pulmonary ar- 
teries. There is a sharp rise in surface area 
of the small arteries. The mean surface area 
of the small arteries in the high pressure 
group is about 5 times that in the control 
group (fig. 5). 

The medial surface areas in both large and 
small arteries in normal lungs differ signifi- 
catly from those in lungs with high pressure. 
Those in the moderate pressure group lie be- 
tween, and differ significantly from, the nor- 
mal, but not from the high pressure group 
(test of Wileoxon) (see table 4). 


Comment and Conclusions 

Our finding that the mean ratio of the me- 
di» to the diameter of the vessels in normal 
lungs is between 2.9 and 4.8 per cent, with a 
peck frequency at 3 to 4 or even 2 to 3 per 
cet, roughly corresponds with the figures of 
otier authors. Heath and Best® (1958), for 
ins‘ance, found the ratio to be 4.2 to 5.8 per 
ce: t for arteries less than 100 » and 2.8 to 6.8 
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per cent for arteries measuring between 100 
to 300 », and Granston’ (1958) found it to 
be 3 to 8 per cent, with an average of 4.4 per 
cent for all arteries together. 

A small but rather constant number of 
arteries, both less than and more than 100 p 
in diameter, have a thicker media than would 
be expected. In most normal controls one or 


m 
more arteries with a ratio — = 10 per cent 
d 


were sometimes seen, and in several of them, 
vessels with a media comprising 15 per cent 
or even more of the diameter could be found. 
Often such an artery had several branches 
that were equally thick-walled. Vasoconstric- 
tion rather than increase in the amount of 
muscle tissue seems likely in these cases. 
No differences in medial thickness could be 
found dependent of the localization of the 
vessels, neither in hypertensive nor in nor- 
motensive lungs. Since in our cases there was 
no reason to assume an increased venous 
pressure, the almost similar figures for media 
in the upper and the lower parts of the lung 
are in agreement with the results of Doyle 
and associates! (1957), who have found such 
a difference only in mitral stenosis but not 
in their cases of congenital heart disease. 
Since the medial thickness in the peripheral 
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Table 4 
Mean Medial Thickness in Large and Small Arteries 





Diameter of arteries 
100 u% or more Less than 100 # 


Arteries Media, Arteries Media, 
measured per cent of measured per cent of 





Controls 

Pulmonary hypertension 
Moderate pressure 402 
High pressure 664 


Significance of differences according to pressure 


Normal to moderate pressure 
Normal to high pressure 


Moderate pressure to high 
pressure 


diameter diameter 





3.9 464 5.4 


407 
1318 


Table 5 
Number of Arteries and Index of Medial Cross-Sectional Area per Square Centimeter 
of Lung Parenchyma in Controls and in Moderate and Severe Pulmonary Hypertension 


Patients 


Controls 

Pulmonary hypertension 
Moderate pressure 
High presure 


Significance of differences according to pressure 


Normal to moderate pressure 
Normal to high pressure 


Moderate pressure to 
high pressure 





arteries was exactly the same as that of ar- 
teries located nearer the hilum of the lung, 
we could not confirm the finding of Heath 
and Best® (1958) that the lingula represents 
an exceptional situation in so far as the thick- 
ness of the wall of the vessels is concerned. 
Neither the lingula nor any other of the seg- 
ments investigated in this respect differed sig- 
nificantly from the mean value. 

There was a marked difference in medial 
thickness between small (less than 100 ») and 
larger (100 » or more) muscular arteries: 5.4 
per cent against 3.9 per cent, but this held 
solely for normal lungs. In hypertension this 
difference disappeared gradually. 


Mean per cm.? of lung tissue 





Index of medial cross-section, - 
diameter of arteries 


Less than _ 
or more 100 uw 


14.28 16,583 1694 


Mean number 100 uw 
of arteries 


11.82 34,677 
10.49 36,208 


T= 1.36 
P = 0.1738 
T = 2.43 
P = 0.0150 
T = 0.65 
P = 0.5156 





The increase in thickness of the media with 
rise of pressure in the lesser circulation is 
evident. The differences between the normal 
and hypertensive groups in mean ratio of me- 


m 
dia to diameter of the vessels (—) and inci- 


dence of muscularized arterioles are signifi- 
cant or almost significant. This indicates a 
correlation between thickness of the media 
and degree of pulmonary hypertension. Wi‘h- 
in the high pressure group, however, this ¢ r- 
relation was not always maintained. Often tie 
media in the presence of high pressure, /0r 
instance 120 mm. Hg, was not much thicker 
or was even thinner than that in the gro ip 
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medial cross section area 
per cm lung tissue 


in arteries < 100 
in arteries 7 100 p 


1 in controls 
2 in moderate pressure 
3 in high pressure 


Figure 5 


The mean area of media in the cross sections of 
arleries per square centimeter of lung tissue in 
controls and in cases of moderate and high pul- 
monary pressure. 


with pressure of 80 mm. Hg. The presence 
of other vascular lesions such as intimal pro- 
liferation, glomerulus-like structures, and 
small thrombi, which are far more frequent 
than in the moderate pressure group, may 
have an additional influence on the pressure, 
to disturb the correlation between medial 
thickness and hypertension within this group. 
As we have seen, a thick media might be 
the expression of constriction. O’Neal and 
associates* (1955) explained all thickening of 
the media in small pulmonary arteries in mi- 
tral stenosis in this way. An increase in the 
amount of muscle tissue within a certain 
quantity of parenchyma of the lung, however, 
indicates real muscular hypertrophy. This 
study indicates that the vascular muscle tissue 
bo'h in small and large arteries is significantly 
raised in patients with severe pulmonary 
hy vertension over that of normal controls. 
‘here are more strong arguments for the 
“ urrence of medial hypertrophy. This study 
in iecates that in normal lungs the number of 
‘ories of 100 » or more in diameter is far 
ater than the number of small arteries 
ble 4). In cases of moderate pressure these 
inbers were about equal and in the high 
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Arterioles in pulmonary hypertension with newly 
formed muscular coat (Weigert’s stain and van 
Gieson’s stain; X 350). 5 


pressure group the small arteries were twice 
as numerous as the large ones. It is not pos- 
sible to explain this enormous increase in 
arteries of the smallest category merely by 
a process of vasoconstriction. New muscular 
vessels must have been formed by the develop- 
ment of muscle fibers around arterioles, pre- 
viously without a muscular layer (fig. 6). 
That this form of medial hypertrophy occurs 
was denied by Short® (1957), who considered 
these small arteries the result of arterial con- 
tracture, but it was accepted by Edwards® 
and Heath and Best.* Proof of this can be 
obtained from consideration of the relatively 
large number of arteries with a diameter of 
about 30 » and a medial thickness of about 
3 » in the lungs in cases of severe hyperten- 
sion. When it is recalled that as a rule the 
media is never less than about 2.5 y» thick, 





O Medial cross section area per cm? lung tissue 
(1000 x 1 p®) 


1234567891 


Patient number 


Sex FMMMMMMM MF 
ee. 
& > 33 7 75 11 18 22 32 39 


Age in years 


All controls [ 


Condition NN NN NNN WN NN 


Pulmonary pressure 
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13 14 15 16 17 18 19 20 21 22 23 24 25 2627. 
FRFRFMMF 
8 12 4 47 2 2525 2 9 10 10 13 14 6 26 


FFMMMF FFM 


All hypertensive 


Diagram for comparing the index of medial cross-sectional area per square centimeter of 
lung tissue and the mean medial thickness in normotensive and hypertensive cases. N = 


normal, V 


= ventricular septal defect, A = atrial septal defect, AC = ostium atrio- 


ventricular commune, DC = patent ductus arteriosus and coarctation of aorta, DV = 
ventricular septal defect; a patent ductus arteriosus was closed 3 years prior to death. 
The pressures were recorded in the pulmonary artery in all except the 5 cases (under- 
lined) in which the pressures in the right ventricle only were available. Age and sex 


in all cases should be noted also, 


which is the thickness of one single muscle 
fiber, the area of the media on cross section 
remaining the same, such a vessel could only 
have arisen from an arteriole with a diameter 
of 35 » and a media that was 2.5 p» thick by 
mere vasoconstrictive action. The diameter 
could not have been greater at the same cross 
section unless the medial thickness had de- 
creased and this is not possible. Arteries of 
35 » or thereabout, however, are not found in 
normal lungs. In a similar way the largest 
muscular arteries provide evidence for the 
existence of hypertrophy of their media. 
Muscular arteries of about 400 » in diameter 
with a media of 70 » can be found, though 
not frequently, in lungs affected by pulmon- 
ary hypertension. If these vessels were prod- 
ucts of vasoconstriction, they would have 
arisen from far larger arteries. A calculation 


shows that, if the cross-sectional area of the 
media remained the same and the original 
ratio between media and diameter were nor- 
mal, that is about 4 per cent, the vessel orig- 
inally must have had a diameter of about 
775 » and a media 31 » thick. But in our con- 
trol series, arteries of this size were always 
of the elastic and not of the muscular type. 
Although these findings are pointing strongly 
to a real increase in vascular muscle tissue, 
this, of course, does not mean that vasocon- 
striction plays no part in medial thickening. 
It is now fairly well established that the pul- 
monary arteries have a tone and are capab'e 
of constriction. 

Shepherd and Wood’ (1959) recently re 
viewed this topic. They concluded that a con- 
tinuously increased tone, regardless of tie 
mechanism that maintains it, probably w'!l 
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iead to medial hypertrophy and although in- 
-rease of tone does not necessarily cause vaso- 
onstriction, it may cause it; therefore, the 
ombination of medial hypertrophy and a 
ertain degree of constriction can be expected 
uore or less regularly. In the series studied 
he number of arteries of 100 » or more in 
\iameter per square centimeter of lung tissue 
howed a marked tendency to decrease in 
ypertensive lungs as compared with controls 
table 5). The high pressure group differed 
ignificantly from the controls; the number 
n the moderate pressure group lay between 
but the difference for either group was not 
significant (test of Wilcoxon). Since in gen- 
‘ral vasoconstriction the diameters of all 
vessels tend to diminish, it might be suggested 
that such a constriction is responsible for this 
decrease in number. It is difficult to measure 
the degree of vasoconstriction from morpho- 
logic criteria, especially when it coincides 
with hypertrophy, but when a marked medial 
thickening is found together with a relatively 
low value for the medial cross-sectional area, 
then vasoconstriction is likely to prevail. 


m 
Therefore, the medial thickness (ratio —) 


and the medial cross-surface area in all cases 
studied were put together in one diagram 
(fig. 7). That the medial thickness and cross- 
sectional area fell together in most cases was 
of course coincidence, since this depends on 
the choice of the scales for both factors.* It 
is important, however, that these two factors 
show a rather close correlation in controls} as 
well as in cases of hypertension. It may be 
useful to consider those cases in which a cer- 
tain discrepancy exists between thickness and 
surface area of the media. In case 22, a case 


*The scales were chosen in such a way that the 
lower limit was the zero line for both factors, the 
\pper limit was roughly the maximal value, being 
60,000 as index for the cross-sectional area of the 


iedia and 15 per cent for the ratio of media to 
ameter. 


tOne of the controls (case 6, fig. 7) forms an 
xception in having a relatively high surface area 
und low ratio of the media. In the left lung of the 
‘me patient, however, this discrepancy did not exist. 
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of ventricular septal defect, and in case 24 
(fig. 7), a case of patent ductus with coarcta- 
tion, the vasoconstriction seems to be more 
important than the hypertrophy, since the 
surface area of the media is relatively small 
as compared with its thickness. The reverse 
is found in cases 14 and 16 (fig. 7) in which 
a normal or moderately raised ratio of media 
to diameter is combined with a high cross- 
sectional area of the media. This suggests just 
the opposite of vasoconstriction, that is, pas- 
sive dilatation of the vessels. It may be sig- 
nificant that both patients had an atrial septal 
defect with high flow, which could explain a 
certain dilatation of the pulmonary arterial 
system. 
Summary 

To determine whether thickening of the 
media of pulmonary muscular arteries in 
cases of pulmonary hypertension is the result 
of vasoconstriction or of hypertrophy or of 
both, a method for calculating the amount of 
arterial muscular tissue per unit of pulmon- 
ary tissue was devised. Comparison of the 
mean medial thickness, expressed as a per- 
centage of the diameters of the arteries, with 
the amount of arterial muscular tissue per 
unit of lung, will give an impression as to 
whether vasoconstriction or hypertrophy pre- 
vails in a certain case. This method was ap- 
plied to sections of pulmonary tissue from 10 
normal controls and 17 patients with congeni- 
tal cardiac disease with pulmonary hyperten- 
sion. Medial hypertrophy was present in all 
eases of congenital heart disease studied as 
compared with controls, and was more pro- 
nounced in severe than in moderate pulmon- 
ary hypertension. In some cases also vaso- 
constriction appeared to play an important or 
even a dominant role in the thickening of the 
medial layer. In 2 cases of atrial septal de- 
fect with large pulmonary flow, hypertrophy 
was masked by dilatation of the vessels re- 
sulting in a relatively thin media. 
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Summario in Interlingua 

Pro determinar si le spissification del media de 
arterias pulmono-muscular in casos de hypertension 
pulmonar es le resultato de vasoconstriction o de 
hypertrophia o del duo in combination, un methodo 
esseva elaborate pro le caleulation del quantitate de 
tissu arterio-muscular per unitate de tissu pulmonar. 
Le comparation del spissitate medie del media (ex- 
primite como procentage del diametro del arterias) 
con le quantitate de tissu arterio-muscular per uni- 
tate de pulmon permitte nos formar un idea de si, 
in un certe caso, il ha prevalentia de vasoconstriction 
o de hypertrophia. Iste methodo esseva applicate a 
sectiones de tissu pulmonar ab 10 normal subjectos 
de controlo e ab 17 patientes con congenite morbo 
eardiae e hypertension pulmonar. Hypertrophia del 
media esseva presente in omne le casos de congenite 
morbo eardiae studiate e esseva plus pronunciate in 
sever que in moderate hypertension pulmonar. In 
plure casos, vasoconstriction etiam pareva haber un 
rolo significative 0 mesmo dominante in le spissifica- 
tion del tunica medie. In 2 easos de defecto atrio- 
septal con marcate fluxo pulmonar, hypertrophia es- 
seva mascate per dilatation del vasos con le resultato 
de un relativemente tenue media. 


Heredity 


Two and two do not always make four, in the matter of hereditary descent of qualities. 
Sometimes they make three and sometimes five—OLIver WENDELL Houmes, M.D. The 
Poet at the Breakfast Table, 1872. 


WAGENVOORT 
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Dynamic Aspects of Cholesterol Metabolism in Different 
Areas of the Aorta and Other Tissues in Man and 
Their Relationship to Atherosclerosis 


By Henry Fiexp, Jr., M.D., LEoN Swe, Pu.D., P. E. ScHoots, Jr., M.D., 
AND C. R. TREADWELL, PH.D. 


q INCE THE classical experiments of Anit- 
» ) schkow and Chalatow’ accelerating the 
d-velopment of atherosclerosis in rabbits by 
feeding them cholesterol, it has been recog- 
nized that cholesterol may play an important, 
perhaps contributory, role in the pathogenesis 
of atherosclerosis in man. There are two prin- 
cipal hypotheses as to the source of the lipids 
in the atheromatous lesion. 

One hypothesis is that the lipids of the 
aorta are derived from the plasma by infiltra- 
tion. The evidence therefore has been indi- 
rect, based on a variety of associations be- 
tween chemical determinations and clinical or 
pathologie observations. Hirsch and Wein- 
house®: * reviewed the literature and reported 
their analyses of a considerable series of 
aortas. They considered that unknown tissue 
factors are important in the causation of 
atherosclerosis. The composition of lipid ex- 
tracts from early plaques and normal intimas 
that they determined was very similar to that 
of another large reported series of lipid ex- 
tracts of plasma. They concluded that lipid 
deposits in atherosclerosis result from a non- 
selective deposition of plasma lipids. 

The other hypothesis is that local synthesis 
is the main source of lipids in the development 
of atherosclerosis. This view is supported by 
th work of McCandless and Zilversmit,* who 
found evidence that, in the production of 
atherosclerosis in the rabbit, the phospholipid 
in the plaques is derived from synthesis within 
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the aorta. It has also been demonstrated® ® 
that the aorta of the calf, chicken, rabbit, and 
guinea pig can incorporate C'*-acetate into 
cholesterol in vitro. The aortas of men, dogs, 
eats, and rats have not been shown, however, 
to possess that ability.® 

Extensive studies on the turnover of plasma 
cholesterol in man have been carried out by 
Biggs et al.7® Hellman et al.’” '! and Gould 
and co-workers! 1° with the aid of labeled 
acetate and labeled cholesterol. Following the 
administration of C!*-acetate to man, C1*-cho- 
lesterol rapidly appeared in the plasma. Its 
free cholesterol had the highest early specific 
activity, and the esterified fraction did not 
reach equilibrium with the free portion until 
2 to 3 days had elapsed. There are some par- 
tial studies dealing with the dynamic aspects 
of cholesterol metabolism in human tissues. 
Biggs and co-workers’ reported that labeled 
cholesterol was detected in the aorta of a pa- 
tient who died 43 days after the feeding of 
H?-cholesterol. Kurland et al.'* also found 
C!4-activity in the aorta and in a number of 
tissues, in 1 of 3 subjects given intravenous 
infusions of C14-cholesterol, who died 15 days 
later. LeRoy and co-workers,!? in short in- 
tervals following the administration of C**- 
acetate and H%-cholesterol to human subjects, 
found that the plasma and liver free cho- 
lesterol come into very rapid equilibrium. The 
cholesterol in other tissues came into equi- 
librium with the plasma cholesterol more 
slowly. Also, they found that the human 
adrenal synthesized cholesterol in vivo. 

Because of the incompleteness of informa- 
tion concerning the metabolism and inter- 
change of cholesterol in the aorta and other 
tissues, in man, more comprehensive studies 
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Table 1 


Data on Patients 





Subject* Timet 
(days) 


Pathologic diagnoses 





Rud 2.5 


Ste 137 


*All subjects were males. 
tRepresents time of death following administration of cholesterol-4-C“ test. meal. 


were indicated. This is a report of such 
studies, made in patients with limited life 
expectancies, by means of a single tracer dose 
of cholesterol-4-C'. 


Methods and Materials 
Subjects 


The patients were hospitalized in the medical 
wards at the VA Center, Martinsburg, West Vir- 
ginia. All were patients whose death was ex- 
pected in a reasonably short time. A summary 
of pertinent clinical data is shown in table 1. Of 
the 8 patients reported, 7 were in the same age 
group (64 to 71) whereas 1 was 26 years old. 
Seven patients died of chronic disease and were in 
a poor nutritional state terminally. Patient Ste 
died suddenly, of recurrent acute myocardial in- 
farction, 137 days after the administration of the 
cholesterol-4-C!* meal. He was well nourished at 
the time of death. Those subjects died at 2.5, 8, 
18, 27, 38, 72, 88, and 137 days, respectively, after 
the administration of the tracer dose of labeled 
cholesterol, 


Anaplastic bronchogenic carcinoma, 
left lower lobe, with metastases 

to pleura and lymph nodes; fatty 
infiltration of liver 


Massive diffuse gastrointestinal 
hemorrhage; previously resected 
mucin-secreting carcinoma of stomach 
with extensive metastases to 

liver and lymph nodes 


Malignant melanoma with widespread 
metastases to lungs, pleura, adrenal 
glands, liver, ete. 


Brain abscess following fracture 
of skull; purulent meningitis, 
healed; acute bronchitis and bron- 
chiolitis; nephrosclerosis 


Multiple myeloma; acute pulmonary 
edema 


Anaplastic bronchogenic carcinoma, 
left lower lobe; metastasis to 
lymph nodes and brain 


Portal cirrhosis of liver with 

hepatic coma and terminal thrombosis 
of portal vein; bronchopneumonia 

of left upper lobe 


Acute recurrent myocardial infarction; 
arteriosclerotic heart disease; 
pulmonary edema 


Test Meal 


The cholesterol-4-C!* test meal was prepared by 
dissolving a tracer amount of cholesterol-4-C1* in 
1 ml. of olive oil, adding 500 ml. of milk, and 
homogenizing the mixture. That test meal was ad- 
ministered in two parts, one in the morning and 
one in the afternoon of the same day. Seven pa- 
tients received 50 ye. cholesterol-4-C!* and 1 sub- 
ject (Wil), 75 pe. 

Serum Cholesterols 

Following the test meal, blood samples were 
obtained every day for the first 10 days and then 
at regular weekly intervals until death. 


Treatment of Tissues and Analysis 


Autopsies were performed within 6 hours after 
death and the following tissues were obtained: 
abdominal aorta, liver, kidney, heart, adreual 
gland, and skeletal muscle. The aorta was freed 
of the tissue adherent to it, and its layers were 
carefully dissected along their cleavage planes 
into adventitia, media, and intima. The intima wis 
partitioned, as far as occurrence permitted, into 
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: rmal-appearing portions, thickened portions or 
aques, and free-lying lipid deposits, either solid 
oin-like) or granular. The lipid extracts of the 
isma and tissues were prepared as described 
rlier.15.16 Free and total cholesterol were deter- 
ined colorimetrically on each of the plasma and 
sue lipid extracts. Total lipid,!? phosphorus,1!% 
and triglyeeride, by difference, were determined 
: the different layers of the aorta and the differ- 
.\t portions of the intima. The free and esterified 
‘\olesterol fractions of each lipid extract were 
eeipitated as the digitonides and washed, as 
»eviously deseribed.1.16 The digitonide C14- 
activity was measured in a windowless gas flow 
‘counter and corrected for self-absorption. In some 
1ses, it was necessary to add carrier-free choles- 
rol to the extract to obtain adequate amounts of 
tle digitonides for plating. The over-all experi- 
nental error, including sample preparation and 
wunting, was +5.0 per cent. 


valculations 


The interpretation of the results obtained in 
this study was based on the following considera- 
tions: that the administered labeled cholesterol was 
indistinguishable chemically from the endogenous 
eholesterol and interchanged with the tissue cho- 
lesterol, as would newly synthesized cholesterol 
molecules.11 Also, it was assumed that the C1!4-label 
did not enter into any other lipid fractions, since 
the sterol ring has been shown not to be metabo- 
lized to any appreciable extent.!® 

The free and esterified cholesterol turnover 
times for the various tissues were calculated from 
the decay portion of the tissue specific activity 
eurves. The cholesterol specific activities of each 
patient (different time) were used as a point on 
the curve. Those calculated turnover times, while 
only approximations, appear to give a better index 
of tissue cholesterol metabolism in man than has 
been available previously. 

The proportions of the total free and esterified 
tissue cholesterol derived from the plasma choles- 
terol fractions and by tissue cholesterol synthesis 
were calculated by the method outlined by Day- 
ton,2° in which the ratio of the peak tissue cho- 
lesterol specific activity was compared to the 
simultaneous serum cholesterol specific activity. 

‘he interchanges of plasma and the cholesterol 
in the different layers of the aorta were calculated 
from the serum and tissue cholesterol specific 
ac'ivities data. The calculations were made at the 
earlier time intervals when equilibrium of the 
se’um and tissue cholesterol had not been reached, 
i, the specifie activity of the tissue cholesterol 

"3 considerably less than that of the serum cho- 

‘sterol. It was then possible to integrate the area 

unier the free and esterified serum cholesterol 
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specific activity curves and to relate the average 
serum specific activity obtained to the tissue spe- 
cifie activity. This procedure afforded a measure 
of the amount of plasma cholesterol that had 
entered the tissue during that time. These values 
were then extrapolated to the time required for 
complete interchange of the plasma and tissue 
cholesterol. Such values represent the minimum 
degree of interchange and do not take into account 
tissue cholesterol synthesis nor the amount of 
labeled cholesterol leaving the tissue. 

The free and esterified cholesterol contents of 
the different tissues were calculated from the aver- 
age tissue cholesterol concentrations, tissue weights, 
and estimations of blood volume and muscle mass. 
The cholesterol contents of the adventitia, media, 
and normal-appearing intima (when sufficiently in 
preponderance) were estimated from the choles- 
terol concentrations, total weight of the aorta, and 
the average thickness of the different layers of the 
aorta. Since thickened intima and atheroma were 
quite variable, no attempt was made to estimate 
their total lipid contents. 


Comment 

A brief comment on the interpretation of 
the data presented is in order. The metabo- 
lism of these individuals, for a short time 
prior to their death, might. be expected to 
have been somewhat different from that of 
normal persons. Although 3 of the subjects 
were eating poorly at the time-of the admin- 
istration of the test dose of cholesterol-4-C"*, 
they were all, except patient Rud, in good nu- 
trition at that time as evidenced by small 
weight losses and normal serum cholesterol 
levels. Also, cholesterol absorption appeared 
to be good, as indicated by the specific activi- 
ties of the free and esterified fractions of the 
cholesterol of the serums obtained in the early 
days and weeks following the administration 
of the test doses. Attempts were made to 
maintain good nutritional status, except for 
some defects in calories, by the liberal use 
of a high-protein and high-vitamin formula, 
by gavage, when semi-coma or other occur- 
rences prevented a satisfactory oral intake of 
food. During the terminal days an adequate 
parenteral intake of water, glucose, and the 
water-soluble vitamins was maintained until 
a few hours before death. The average, rather 
than the terminal, chemical values for serum 
cholesterol are used for the calculations. 
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Table 2 


Free and Esterified Cholesterol Levels in Various Human Tissues 


Subjects 
no. Tissue 





8 liver 

8 kidney 

8 muscle, ventricular 
6 muscle, skeletal 
8 adrenal gland 


8 serum* 


Cholesterol, mg./Gm. wet tissue 
Free Ester 


2.36 0.51 








*Represents the average serum cholesterol level from time of administration gf cholesterol- 


4-C™ test meal till death. 
tStandard error of the mean. 


Results 
Cholesterol Concentration of Tissues 


The free cholesterol concentrations in the 
different tissues ranged from 0.9 to 3.9 mg./ 
Gm. wet tissue (table 2). The esterified frac- 
tion was somewhat more variable and it was 
highest in the adrenal gland, which had ap- 


proximately 83 per cent of its cholesterol 
present in the esterified form. 

The adventitia had a concentration of free 
cholesterol that was not remarkable (table 3). 
Its esterified cholesterol had a higher propor- 
tionate concentration (33.3 per cent of the 
total cholesterol) than that of other tissues 
except the serum, the adrenal glands, and 
other portions of the aorta. The concentra- 
tions of free and esterified cholesterol in the 
media were intermediate between those of the 
adventitia and those of the normal-appearing 
intima. The thickened intima or plaques and 
the free-lying lipid deposits had progressively 
higher concentrations of cholesterol. It is 
noteworthy that, of all the tissues examined 
in this study, except the adrenal glands, the 
intima of the aorta had the highest cholesterol 
concentrations, with a considerable portion 
(50 to 60 per cent) of that cholesterol in the 
esterified form. 


Lipid Partition, Aorta 


The lipid partition in different areas of the 
aorta is shown in table 4. In the adventitia 


a large proportion, 84.8 per cent of the total 
lipid, was present as triglyceride. The normal- 
appearing intima had cholesterol and trigly- 
ceride concentrations that were approximately 
double those of the media, whereas its phos- 
pholipid concentration was the same as that 
of the media. The thickened intima had con- 
centrations of the 3 lipid fractions that were 
double those of the normal-appearing intima, 
the percentages of those fractions, in terms 
of the total lipids, remaining the same as 
those of the normal-appearing intima. The 
free-lying lipid deposits in the intima had the 
same concentrations of phospholipid and trig- 
lyceride as the thickened intima, but approxi- 
mately twice the concentrations of cholesterol. 


Tissue Cholesterol Specific Activities 

The specific activities of the free serum 
cholesterol rose rapidly and usually became 
maximum during the first 24 hours. The 
labeled esterified fraction of the serum rose 
more slowly and did not reach maximum equi- 
librium until 2 to 3 days had elapsed. There- 
after, both cholesterol fractions of the serum 
had essentially the same specific activities. 
They declined, rapidly at first and then slow!:’. 

The specific activities of the free and e-- 
terified cholesterol of the tissues obtained : 
necropsy, except the aorta, are shown in tab: 
5. The free cholesterol fractions of the live ° 
and of the serum were in equilibrium at t] 
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» liest time (2.5 days) and they remained in 
~ iilibrium at the various time intervals there- 
tor. The free cholesterol fractions in the 
\aining tissues equilibrated with the serum 
: cholesterol more slowly, that of the adren- 

al vlands following earliest. 

“he specifie activity of the esterified cho- 

erol of the liver was about one third that 

: the corresponding fraction of the serum at 

tl earliest time (2.5 days). The specific ac- 

ti: ities of the esterified cholesterol of the vari- 

ous tissues approximated that of the serum 
cholesterol esters at 18 to 27 days. 

he specific activity curves for the free and 
esterified fractions of the liver are shown in 
fivure 1. All of the points adhere closely to 
the eurves except those for patient Ran, at 
38 days, whose tracer dose was not adjusted 
to his unusually small size and was relatively 
much larger than those of the other subjects. 
The specific activities of all of his cholesterol 
samples were, accordingly, disproportionately 
large. 

Of the portions of the aorta, only the ad- 
veutitia showed C14-cholesterol activity at the 
earliest time, 2.5 days (table 6). Its free cho- 
lesterol was in approximate equilibrium with 
that of the serum at 18 days. The data on the 
esterified fractions of the adventitia are er- 
ratic. The specific activities of both cholesterol 
fractions of the media were low at all times, 
except for that of the free cholesterol fraction 
of patient Ran. 

The normal-appearing intima was slow in 
showing C1-cholesterol activity. There were 
only traces of activity in both of its cholesterol 
fractions at 18 days. Both fractions attained 
peaks of specific activity at between 27 and 88 
days (discounting patient Ran, as above). The 
sp: cifie activities of both cholesterol fractions 
of the normal appearing intima were much 
le-. than those of the corresponding sera in 
all of the first 7 cases. Patient Ste (137 days) 
wi. be discussed later. The specific activities 
of both cholesterol fractions of thickened inti- 
mi were considerably less than those of the 
no'mal-appearing intima in all cases. The 

e-lying lipids of atheromatous deposits con- 
ied only traces of labeled cholesterol, at 
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72 «8&8 
DAYS 
Figure 1 
The specific activities of the liver free and esteri- 
fied cholesterol at different time intervals follow- 
ing the administration of a cholesterol-4-C%4 test 
meal. Each point represents a different subject. 


any time. 
Cholesterol Turnover 

The results for the various tissues are 
shown in tables 7 and 8. The turnover times 
of the free cholesterol of the plasma ranged 
from 4.5 to 9 days, with an average of 8.1 
days. The esterified fraction of the plasma 
had turnover times of 5.8 to 12.2 days, and 
they averaged 9.6 days. Those values are in 
general agreement with those reported earlier 
by Hellman et al.,4! using the single-dose tech- 
nic, and by London and Rittenberg, using the 
build-up of heavy water.*! The specific ac- 
tivities of the red blood cell cholesterol frac- 
tions were not determined. Gould, Le Roy, 
et al.!* found that the peak of specific activity 
of the erythrocyte free cholesterol was at- 
tained in man in 8 to 12 hours after doses 
of C14-acetate. It is therefore assumed that 
that fraction would have about the same turn- 
over time as that of the plasma free choles- 
terol. Also, the turnover times of the free 
cholesterol fractions of liver and plasma are 
not significantly different, as would be ex- 
pected from the close approximation of their 
specific activities. The free cholesterol of the 
adrenal glands had a iurnover time twice as 
long as that of the serum. The free cholesterol 
fractions of other tissues had much longer 
turnover times. 

The turnover times of the free and esterified 
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Table 3 
Free and Esterified Cholesterol Levels in Different Areas of the Human Aorta 


Subjects* Aorta Cholesterol, mg./Gm. wet tissue 
no. (area) Free 


5 adventitia 1.6 
+0.2t 

media 4.0 

+0.3 

intima, normal 6.1 

appearing +1.8 

intima, thickened 14.3 

(plaques) +4.6 

free-lying lipid 31.8 

material{ +6.3 


~ 
‘ 





*Includes only male subjects 64 to 71 years of age. 
tStandard error of the mean. 
{Coin-like or granular deposits removed from surrounding tissue. 


Table 4 
Lipid Partition in Different Areas of the Human Aorta 


Mg./Gm. wet tissue 


Phospho- Tri- 
Area* Cholesterol? lipidt glyceride§ 


% Total lipid 


Phospho- Tri- 
Cholesterol lipid glyceride 


58.1 4.2 10.9 
+3.6 +19 +1.4 


10.7 34.3 29.6 
+1.8 +2.0 
25.6 16.6 
+#4.2 +19) 
50.9 
+6.1 


50.1 
+4.8 


Adventitia 2.9 
+0.4 

Media 10.2 
+1.0 

Intima, normal 24.4 
appearing +6.2 
Intima, thickened 45.9 
(plaques) +10.2 
Free-lying lipid 92.3 
material +12.1 


It 
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*See table 3 for number of subjects. 

+The apparent discrepancies between the total cholesterol values in table 3 and in this table 
are because, in table 3, the cholesterol of the hydrolyzed ester fraction was reported as it was 
determined. For this table, cholesterol oleate was taken as a representative ester and the 


cholesterol of the ester fraction was multiplied by 1.68. 
tPhospholipid is expressed in terms of lecithin (mg P x 25). 


§Triglyceride was calculated by difference. 


cholesterol of the plasma were not significant- 
ly different. The turnover time of the esterified 
cholesterol of the liver was about twice as 
long as that of the plasma cholesterol esters. 
The turnover times for the cholesterol esters 
of the other tissues were much longer, al- 
though similar to those of the free cholesterol 
of the respective tissues, except for the adrenal 
glands, of which the free cholesterol turned 
over much more rapidly than did the cho- 
lesterol esters. In all the tissues studied, ex- 
cept the plasma and the adrenal glands, the 


turnover of free cholesterol was much greater, 
in milligrams per day, than that of the cho- 
lesterol esters. 

The true cholesterol turnover times could 
not be reliably estimated from the specific «c- 
tivity data for the different portions of the 
aorta. Except for the adventitia, the delayed 
appearances and build-ups of C1*-cholestevol 
activities indicate slow turnovers. As explained 
in the footnote to table 8, estimations of tiie 
times for interchange of the cholesterol of tiie 
different portions of the aorta with that of 
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Table 5 
ecific Activities of Free and Esterified Cholesterol of Various Human Tissues 





Serum Liver 
Free Ester Free Ester 
CPM/mg. CPM/mg. 
582 694 572 245 
250 263 220 151 
136 96 118 81 
118 98 123 90 
256 268 266 
50 38 42 
79 67 68 
27 26 24 


Kidney 
Free Ester 
CPM/mg. 
89 trt 
119 74 
93 ox 
85 


Adrenal gland 
Free Ester 


CPM/mg. 
266 87 
172 78 
105 113 
105 119 
206 269 

31 46 
73 80 
30 24 


Muscular, ventricular Muscle, skeletal 
Free Ester Free Ester 


CPM/mg. CPM/mg. 
131 tr 50 tr 
120 38 
137 50 
118 72 
280 

41 

68 

25 


ect Time* 
(days) 


2.5 


62 33 


40 
65 
24 


38 
49 
26 


22 
55 
26 





‘Represents time of death following administration of cholesterol-4-C“ test meal. 


ttr = trace. 


:The high specific activities of the cholesterol of all patient Ran’s tissues are explainable 
by his small size (94 lbs.) to which his tracer dose of C'*-cholesterol was not adjusted. 

§This subject received 75 ue. cholesterol-4-C“%; for comparative purposes the tissue specific 
activities were corrected to 50 ue. in this and ensuing tables. 


Table 6 


Intima, normal- 

appearing 
Ester 
CPM/mg. 


Adventitia 


Free Ester 
CPM/mg. 


29 


Media 
Free Ester 
CPM/mg. 


Subject Time* Free 


(days) 
Rud 2.5 25 0 0 0 
Ash 8 41 19 17 8 
Han 18 119 trt 14 tr tr 
Shr 27 6 6 51 
Rant 38 156 14 83 
Fo 72 45 7 10 
Wilt 88 45 10 8 
Ste 137 23 22 14 


35 
84 


serum were made. Those estimations might 

‘ equivalent to turnover times, if there were 

} synthesis of cholesterol in the aorta. The 

irnover of both free and esterified cholesterol 

‘pears to be much longer in the normal- 

pearing intima than in the other tissues, 

ait still longer in the thickened, or plaqued, 

ima. Only traces of C!4-cholesterol were 

nd in the free-lying lipid deposits of 
eromata. 

Discussion 

"he levels of free and esterified cholesterol 

i: the different tissues, other than serum and 

intima, were remarkably consistent, from 
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Specific Activities of Free and Esterified Cholesterol 


0 


tr 
34 
43 


25 
42 


of Different Areas of the Human Aorta 


Intima, thickened Free-lying lipid 
(plaques) material 


Free Ester Free Ester 
CPM/mg. CPM/mg. 


0 0 0 0 
tr tr 0 0 


Serum 
Free Ester 


CPM/mg. 
582 694 
250 263 
136 96 
118 98 
256 268 

50 38 

79 67 

27 26 


12 9 tr tr 
tr tr 

31 tr tr 

12 

40 tr tr 


25 
17 
56 


Represents time of death following administration of cholesterol-4-C™“ test meal. 
ttr = trace. 
tSee footnotes to table 5 for these subjects. 


individual to individual, as indicated by the 
small standard errors of the mean (table 2). 
The levels are in agreement with what scat- 
tered data are available in the literature? 
and provide a significant, coordinated addi- 
tion to those data. 

The chemical analyses of the lipids of the 
differently involved portions of the intima in 
this study differed from those of Weinhouse 
and Hirsch® in the considerably larger values 
for triglycerides obtained in this series. That 
difference may be explained by the different 
solvents and procedures used. As a result of 
that difference in triglycerides, the cholesterol 
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Table 7 


Free and Esterified Cholesterol Content and Turnover of Various Tissues 


Cholesterol content _ 
Free Ester 
mg. mg. 
1590 3707 
3180 
3540 

35 
750 
424 

20177 


Tissue 


Serum 

Red blood cell 
Liver 

Adrenal glands (2) 
Kidneys (2) 
Muscle, ventricular 
Muscle, skeletal 


1430 
217 
81 
60 
1552 21 


*Turnover time = T1/2 X 1.44 


Total 
mg. 


5297 
3180 
4970 


252 
831 
484 


729 


Turnover 
Free Ester 
mg./day 
196 
393 
491 
2.3 
10.4 
8.2 
310 


Turnover time* 

Free Ester 

days days 
8.1 9.6 
8.1t 
7.2 

15 

72 

52 


65 


386 


67 
4.2 
1.1 
1.0 


99. 


21.3 
52 
75 
60 
70 


tAssumed to be similar to that of serum on the basis of peak of specific activity in 8 to 
12 hours, after doses of C'-acetate, reported by Gould, LeRoy et al.” 


Table 8 


Turnover of Free and Esterified Cholesterol in Different Areas of the Human Aorta 





Cholesterol content 


Ester 
mg. 


20.1 
172.4 


Free 
mg. 


40.2 
186.4 


Area 


Adventitia 

Media 

Intima, normal- 
appearing 

Intima, thickened 
(plaques) 

Free-lying lipid 
material 


56.7 


101.4 


Turnover Turnover time* 


‘Free _—‘iEster 
days days 


84 


43 
118 163 


Free _— Ester 
mg./day 
0.93 
1.58 


0.24 
1.06 
0.35 0.46 162 


221 
629 


t 


*Represents time for complete interchange with plasma that would be equivalent to turnover 
time if there were no synthesis of cholesterol in the aorta. 


tEssentially no interchange or turnover. 


values, expressed as percentage of total lipids, 
were proportionately less in this series (table 
4). The 3 lipid fractions increased propor- 
tionately with developing atherosclerosis until 
there were free-lying lipid deposits in the inti- 
ma. In them, only the concentration of cho- 
lesterol was increased over that found in 
earlier plaques. 

Limited studies have been reported on the 
dynamie aspects of cholesterol metabolism in 
man.*14 They have been mostly studies of 
the turnover of plasma cholesterol fractions 
and the equilibration of tissue and plasma cho- 
lesterol over short periods. The long periods 
of observation, in the present studies, were 
advantageous, permitting the calculation of 
the turnover times of the cholesterol fractions 
in the various tissues and the contributions 


of synthesis and diffusion of cholesterol to 
them. 

The turnover times of the free cholesterol 
of the liver and serum were found to be ap- 
proximately the same. It is assumed, on the 
basis of findings described above, that the 
turnover time of the free cholesterol of the 
red blood cells should be about the same as 
that of the plasma free cholesterol. If so, the 
total turnover of the free cholesterol of ihe 
liver and blood would be approximately !.1 
Gm. per day, which would represent a turn- 
over of about 13 per cent of the free ¢' 0- 
lesterol of those tissues per day. The tu .- 
over time of the free cholesterol of the adre: al 
glands was also short. The turnover of ‘ie 
free cholesterol of skeletal muscle was 2!0 
mg. per day but that is a very small prop r- 
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Table 9 
Contribution of Serum Cholesterol and Tissue Cholesterol Synthesis to the Cholesterol 


Pools of Tissues 


Plasma 


Adrenal gland 46 
Kidney 77 
Muscle, ventricular 65 
Muscle, skeletal 88 
Intima, normal-appearing 65 


tio (approximately 1.5 per cent) of the free 
cholesterol of the striated muscle. It may be 
that, in the tissues where the free and esteri- 
fied cholesterol have long turnover times, the 
cholesterol is more intimately connected with 
fixed elements of the cellular structure, ad- 
renal glands and intima excepted. 

Gould and his co-workers®* have shown 
that synthesis of cholesterol occurred to a 
significant extent in a number of tissues of 
hepatectomized dogs after the injection of 
C'*-acetate. LeRoy et al.1* found that adrenal 
gland, ovary, and skin of man, stimulated by 
ACTH, synthesized cholesterol from C1*-ace- 
tate. They did not demonstrate cholesterol syn- 
thesis in other tissues, except the liver. 

This study provided data for the calcula- 
tion of the contributions of plasma cholesterol 
to the cholesterol contents of the tissues ex- 
amined (table 9). A large portion of the 
free cholesterol (65 to 88 per cent) of the 
kidney, heart, and skeletal muscle was derived 
from the plasma. The contributions of the 
cholesterol esters of the plasma to the tissues 
studied were on the order of 70 to 90 per 
cet. The rest of the cholesterol of the dif- 
ferent tissues is presumed to have been de- 
rived by synthesis. The adrenal gland was 
th most active in the synthesis of free cho- 
les‘ erol, 

‘he normal-appearing intima was calcu- 
a'-d to have derived 60 to 65 per cent of 

h its cholesterol fractions from the plasma, 
* ving the remainder to have been derived 

synthesis. There were insufficient usable 
nts on the specific activity curves to make 
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Synthesis 
Tissue % total 





Source of cholesterol in tissue 
Free cholesterol 


Ester cholesterol 


Plasma cae 


 tota 


54 89 11 
22 68 32 
35 70 30 
12 94 6 
35 60 40 


those calculations more than a fair approxi- 
mation. Those of patient Ste were not used, 
since the specific activities of the cholesterol 
of his intima deviated so distinctly from those 
of the other patients in their relation to time 
and to the specific activities of the cholesterol 
of his other tissues. Those of patient Ran 
were used after correcting them for the dis- 
proportionately large tracer dose of C1*-cho- 
lesterol that he received, not according to his 
serum cholesterol, but according to other tis- 
sue cholesterols, which were so consistent 
from patient to patient. ; 

The specific activities of the cholesterol 
fractions of thickened intima seem to indi- 
cate that a smaller portion of both its cho- 
lesterol fractions were derived from plasma. 
The labeled cholesterol of that portion of the 
intima was diluted, however, by twice as much 
tissue cholesterol, already present. The find- 
ing of only traces of C'*-cholesterol in the 
free-lying lipids indicates that isolated lipid 
deposits in the intima are relatively inert. 

There has been little doubt that the liver 
is capable of synthesizing esterified cholesterol. 
It has not been determined, however, what 
portions of the plasma and tissue esterified 
cholesterol are derived from that source. In 
previous studies!® 24 it was shown that in 
the rat a major portion of both exogenous and 
reabsorbed endogenous cholesterol is esterified 
in transit through the mucosa to the lymph. 
Since a large portion of the cholesterol enters 
the circulation by that lymph route, it may 
be an important source of the blood and tissue 
cholesterol esters in man. Also, withdrawal of 
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lymph cholesterol esters, via a thoracic duct 
eannula, markedly stimulates synthesis of cho- 
lesterol esters in tissues of the rat. 

The data of this study on specific activity 
indicate that rapid interchange of the choles- 
terol esters of liver and plasma does not 
occur. The rate of turnover of the esterified 
cholesterol of the liver should have been at 
least 10 times faster than the turnover rate 
that was found, if all of the cholesterol esters 
of the plasma were derived from the liver. It 
would appear that in man a major portion of 
ester cholesterol is formed by synthesis, dur- 
ing transit through the intestinal mucosa to 
the lymph and by synthesis in the tissues. 

The data concerning the cholesterol in the 
adrenal gland provide information concerning 
the mode of synthesis of its cortical hormones. 
There is evidence for the existence of two dis- 
tinct pathways for cortical hormone synthesis 
in the adrenal glands, one by direct synthesis 
from acetate and the other through choles- 
terol, as an intermediary product.” In this 
study, the turnover of free and esterified cho- 
lesterol in the adrenal glands was found to 
be approximately 6.5 mg. per day. The uri- 
nary steroid excretion in man has been re- 
ported to be about 24 mg. per day.*® The 
present data would therefore indicate that a 
large portion of adrenal cortical hormone 
synthesis occurs directly from acetate without 
cholesterol being an intermediary product. 
The cholesterol esters of the adrenal glands, 
high in concentration but slow in turnover, 
may be of importance as a store, in reserve, 
which may be called upon for emergency 
synthesis of cortical hormones at times of 
stress. Long has demonstrated sharp declines 
in adrenal cholesterol after administration of 
ACTH.7* 

Patient Ste requires special consideration. 
At 137 days, both cholesterol fractions, from 
his normal-appearing and thickened intima, 
had exceptionally high specific activities. The 
data indicate that the turnover of cholesterol 
in his intima was much slower than it was in 
other patients. Only in him were the specific 
activities of the cholesterol fractions of the 
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intima higher than those of the serum a 
necropsy. 

The slow turnover of cholesterol in the ii 
tima of patient Ste seems to have been a r 
cently acquired characteristic. A large portio 
of his intima had a normal appearance, an: 
he had no gross free-lying lipid deposits ji 
the parts of it that were examined. It dox 
not seem probable that his intima had bee 
absorbing and retaining unusually larg: 
amounts of cholesterol for much of his 6 
years. 

Patient Ste died abruptly, soon after th 
onset of symptoms of his second known mye 
cardial infarction. He had received his trace: 
dose of C*4-cholesterol during a prolonge:| 
period of shock, resulting from his first known 
myocardial infarction, 137 days previously. 

It is suggested that the prolonged turnover 
time of cholesterol in his intima, which seems 
to have been a recently acquired characteristic 
of unknown mechanism, might be related to 
the 2 known myocardial infarctions, 41/4 
months apart. 

Variations in that unknown mechanism 
might explain, in part, the facts that while a 
large proportion of subjects who have had a 
myocardial infarction, in many reported se- 
ries, have had increased serum cholesterol 
concentrations, a considerable proportion of 
such subjects have had normal, and some of 
them low normal, serum cholesterol values. A 
reversibility or decreased activity of that 
mechanism might be related, in part at least, 
to the long survival periods of some persons 
after myocardial infarction. Also, a low ac- 
tivity of that mechanism might be related to 
the low incidence of coronary disease among 
the heterologous subjects with familial hyper- 
cholesteremia in the very large family stud- 
ied by Wilkinson and co-workers.”® 


Summary 
Tracer doses of cholesterol-4-C1* were ad- 
ministered to each of 8 patients with limited 
life expectancies. Chemical determinations of 
free and esterified cholesterol and determin: - 
tions of their C'*-specific activities were mad? 
in serially collected sera, in tissues, and i) 
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the different layers of the abdominal aorta, 
intimas of which were separated where 
sible, into normal-appearing intima, thick- 

.d intima, and free-lying lipid material. 

e turnover times of the free and esterified 
| lesterol fractions of the various tissues and 

portions of those fractions derived from 
plasma and by synthesis were calculated 

m these data. 

"he plasma and liver free cholesterol frac- 
ti-us were in equilibrium at the earliest time, 
2.) days. The free cholesterol fractions of 
other tissues were in equilibrium with the 
plasma free cholesterol at later dates. The 
esterified cholesterol fractions of the various 
tissues, including liver, were in equilibrium 
with that of the plasma at later dates than 
were their free fractions. 

The findings indicate that a large portion 
of the cholesterol ester of the plasma is not 
derived from the liver. 

The greater part of both the free and ester 
cholesterols of other tissues was derived from 
the plasma, although a significant portion was 


derived by synthesis, except for both fractions 
of skeletal muscle. The adrenal glands were 
the most active in the synthesis of free cho- 
lesterol. 


The data indicate that a major portion of 
adrenal cortical hormones is synthesized di- 
rectly from acetate, without cholesterol as an 
intermediary product. 

A major portion of the cholesterol of the 
intima was derived from plasma through in- 
terchange but a considerable amount of cho- 
lesterol was synthesized in the intima. The 
free-lying lipids in the intima appeared to 
be inert. 

ata concerning the changes of the lipid 
coutents of the intima with the development 
of atherosclerosis have been presented. 

‘me patient, who died of a second myocar- 
disl infaretion, differed from the others in 

iving a longer turnover time of the choles- 

| of his intima. 


Summario in Interlingua 


‘oses traciatori de cholesterol-4-C“ esseva adminis- 
e a 8 patientes con limitate superviventias proba- 
Determinationes chimic de cholesterol libere e 
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de cholesterol esterificate e determinationes de lor 
activitates specific a C™* esseva executate in serial- 
mente colligite specimens de sero, in tissus, e in le 
varie stratos del aorta abdominal, con le distinction 
in le caso del intima del aorta—in tanto que possibile 
—inter specimens a apparentia normal, specimens con 
spissification, e libere depositos de materiales lipidic. 
Super le base de iste datos il esseva possibile caleular 
le tempores de transition pro le fractiones libere e 
esterificate de cholesterol in le varie tissus e le por- 
tiones de ille fractiones que esseva derivate ab le 
plasma de un latere e synthetisate del altere latere. 

Le fractiones libere de cholesterol del plasma e del 
hepate se trovava in equilibrio post le plus breve inter- 
vallo, i.e. 2,5 dies. Le fractiones de cholesterol libere 
in le altere tissus se trovava in equilibrio con illos 
del plasma a tempores plus tardive. Le fractiones de 
cholesterol esterificate in le varie tissus, ineluse le 
hepate, se trovava in equilibrio con illos del plasma 
post intervallos plus longe que le correspondente 
fractiones de cholesterol libere. 

Le datos indica que un grande portion del esterifi- 
cate cholesterol del plasma non es derivate ab le 
hepate. 

Le plus grande parte del cholesterol libere e del 
cholesterol esterificate in le altere tissus esseva de- 
rivate ab le plasma, ben que un significative portion 
esseva formate per synthese, con le exception de ambe 
fractiones in le caso de musculo skeletic. Le glandu- 
las adrenal esseva le plus active in le synthese de 
cholesterol libere. 

Le datos indica que un portion major de hormones 
adreno-cortical es synthetisate directemente ab ace- 
tato, sin le oceurrentia de cholesterol como producto 
intermediari. 

Un portion major del cholesterol del intima aortic 
esseva derivate ab le plasma per un processo de inter- 
cambio, sed un quantitate considerabile de cholesterol 
esseva etiam synthetisate in le intima mesme. Le 
libere depositos lipidiec in le intima pareva esser 
inerte. 

Es presentate datos concernente le alterationes del 
contento lipidie del intima in le eurso del disveloppa- 
mento de atherosclerosis. 

Un patiente, qui moriva de un secunde infarcimento 
myocardial, differeva ab le alteres in tanto que ille 
habeva un plus longe tempore de transition pro cho- 
lesterol in su intima. 
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Hemodynamics of Mitral Stenosis with Special Reference 
to Coronary Blood Flow and Myocardial 
Oxygen Consumption 


By Grorce G. Rowe, M.D., George M. Maxwe tt, M.D., M.R.C.P., 
Cesar A. CastTILLo, M.D., Joan H. Huston, M.D., ano 
CHaRLEs W. Crumpton, M.D. 


LTHOUGH there are excellent articles 
a the clinical and hemodynamic 
fea ures of mitral stenosis,~* information 
concerning the coronary blood flow and the 
myocardial metabolism of oxygen and carbon 
dioxide in such subjects is inadequate. This 
report describes hemodynamic observations in 
20 female subjects with mitral stenosis who 
underwent cardiac catheterization with deter- 
minations of the cardiac output and coronary 
blood flow. 


Material and Methods 


The 20 female subjects of this study were 
selected from the general medical wards of the 
University of Wisconsin General Hospital be- 
eause of mitral stenosis. Many of the subjects 
were candidates for mitral valvulotomy and the 
diagnosis and degree of stenosis were confirmed 
at opeartion in 18 who underwent operation. 
One subject was not operated upon, and one (no. 
14) had no clear estimate at operation of the 
mitral valve size. This subject has not done well 
postoperatively, continuing to show clinical and 
radiologie evidence of mitral valve obstruction. 

Cardiac catheterization was done in the routine 
fashion on the fasting subjects. The reference 
point for zero pressure was half way between 
the anterior and posterior surfaces of the chest, 
measured in the region of the heart. Pressures 
were measured by Statham strain gages, and 
means were determined by electrical integration 
of te pressure curve. Cardiac output was meas- 
urel by the Fick principle, and the coronary 
bloo’ flow by the nitrous oxide saturation technic. 
A purtition coefficient of 1 was assumed between 
bloc: and myocardium. Blood gas analyses were 
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done by the Van Slyke-Neill technic. Expired 
air was analyzed for oxygen and carbon dioxide 
by the Scholander apparatus. 

A suitable group of controls is difficult to ob- 
tain for any study such as this, but for lack of 
a better group we have chosen 15 normal women 
studied in this laboratory and previously re- 
ported.4 Furthermore, the group of subjects with 
mitral stenosis were divided for comparison into 
those with atrial fibrillation (cases 1-7) and those 
with sinus rhythm. 


Results 

The results are summarized in table 1 for 
the subjects with mitral stenosis, and in the 
separate columns at the bottom of the page 
are listed the mean figures for the group of 
normal women along with the statistical com- 
parison of the two groups. Although there is 
some overlapping, the mean age is significant- 
ly different in that our control group was 
younger than the group with mitral stenosis. 
In the absence of specific data about the in- 
fluence of age on coronary blood flow no state- 
ments can be made of how this would affect 
the results. Surface area of the two groups 
was within the same range, as were the body 
respiratory quotient and the cardiac rate. 
The mean systemic arterial blood pressure 
was lower in the group with mitral stenosis 
than in the control group (p<0.02) and the 
mean pulmonary arterial blood pressure 
of those with mitral stenosis was higher 
(p<0.01). The wedge pressure of the patients 
with mitral stenosis was elevated by usual 
standards. The arteriovenous difference of the 
group with mitral stenosis was slightly great- 
er than normal (p<0.001), their coronary 
sinus oxygen content was reduced (p<0.02), 
and their arterial-coronary sinus oxygen dif- 
ference was increased (p<0.001). The cardiac 
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HEMODYNAMICS OF MITRAL STENOSIS 


ind-x in the patients with mitral stenosis was 
less than in the normal group (p<0.001), and 
the ‘eft ventricular work index was reduced 
(p< 0.001). The right ventricular work index, 
on ‘he other hand, was increased (p<0.05). 
The total peripheral resistance in the patients 
wit!) mitral stenosis was higher than in the 
norial subjects (p<0.01), and the total pul- 
monary resistance was likewise elevated 
(p< 0.01). 

As compared with the group of normal 
wonen, coronary blood flow in the subjects 
with mitral stenosis was reduced (p<0.001) 
as was the cardiae metabolic rate for oxygen 
(p<0.01), whereas coronary vascular resist- 
ance was increased (p<0.01). The cardiac re- 
spiratory quotient on the other hand was 
identical in the two groups and the index of 
efficiency, which relates the left ventricular 
work index to left ventricu!ar oxygen con- 
sumption, revealed that if the left ventricular 
weights are presumed to be comparable, sub- 
jects with mitral stenosis had no significant 
difference in efficiency from the normal sub- 
jects. 

The 7 subjects with mitral stenosis who had 
atrial fibrillation were compared statistically 
by the t test for each valve in table 1 with 
those who had a sinus rhythm. Those with 
atrial 1ibrillation were older (42 years versus 
34 years, p<0.05), their coronary blood flow 
was somewhat less (52 versus 69 ml./100 Gm. 
L.V./min., p<0.05), their arterial-coronary 
sinus oxygen difference was greater (13.6 
versus 12.4 ml./100 ml. of blood, »<0.05), and 
their coronary vascular resistance was in- 
creased (1.8 versus 1.2 arbitrary units, 
p<0.01). There were no other statistically 
significant differences. 


Discussion 

The general effect upon hemodynamics 
from mitral stenosis have been described by 
others! and reviewed recently.* The changes 
constitute chiefly an elevated wedge pressure, 
elevited pulmonary artery pressure, increased 
right ventricular work, decreased cardiac 
output, and increased pulmonary vascular re- 
sistance. These general hemodynamic changes 
are confirmed in the present study. A normal 
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or decreased coronary blood flow has been re- 
ported previously in small groups of subjects 
with mitral stenosis.® ® It is of interest that 
the coronary blood fiow is reduced significant- 
ly in the presently reported group of women 
with mitral stenosis as compared to the nor- 
mal women studied in this laboratory, but not 
when compared to the normal men. It is not 
established whether the slower coronary flow 
in normal men is a sex-conditioned difference, 
but it seems possible that coronary flow in 
the human subject is related inversely to body 
size,t as has been said to be the case in the 
dog.” * If this be true, two opposing factors 
would be at work in the mitral stenotic pa- 
tients; their small size would tend to increase 
and mitral stenosis would tend to decrease 
coronary blood flow per unit weight of the 
heart. Another factor that makes it very 
difficult to compare subjects with mitral steno- 
sis with each other or with any other group 
is that the degree of mitral stenosis varies 
from one subject to another. Therefore the 
hemodynamie effect varies, the group is not 
uniform, and the data tend to seatter. The 
variability within the group has been empha- 
sized already by comparing those with sinus 
rhythm to those with atrial fibrillation. 

In the present group of subjects with mi- 
tral stenosis, coronary blood flow was posi- 
tively correlated with cardiac index (r=0.67, 
p<0.01), left ventricular work index (r= 
0.65, p<0.01), and the coronary sinus oxygen 
content (r=0.64, p<0.01). The left ventricu- 
lar oxygen consumption was positively cor- 
related with left ventricular work index (r= 
0.66, p<0.01), and the cardiac index (r=0.47, 
p<0.05), suggesting that the amount of oxy- 
gen consumed is related to the amount of work 
done. The results of these correlations com- 
pare favorably with those previously reported 
in the intact dog.? Furthermore, the more 
hemodynamically significant is the mitral 
stenosis in reducing cardiac output and left 
ventricular work, the lower is the coronary 
sinus blood oxygen content, and hence, pre- 
sumably, the myocardial oxygen tension. 

A working hypothesis would seem to be that 
mitral stenosis, by producing obstruction to 
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filling of the left ventricle, reduces the left 
ventricular output and therefore the left ven- 
tricular work. As a result, coronary blood flow 
and myocardial oxygen utilization are re- 
duced. Such a hypothesis is compatible with 
the present data. None of the subjects of this 
study had true angina pectoris, although the 
subject with the highest pulmonary artery 
pressure (no. 7) had very prolonged chest 
pain of the variety suggesting pulmonary 
hypertension.’® This particular patient had a 
higher mean pulmonary arterial pressure than 
systemic mean arterial pressure and a very 
reduced coronary blood flow. This flow, how- 
ever, is measured per unit weight of left ven- 
tricle, and it is suspected that the pulmonary 
hypertensive anginoid pain may arise from 
right ventricular ischemia, especially when 
the systolic pressure generated by the right 
ventricle exceeds that in its perfusing coro- 
nary arteries. 


Summary and Conclusions 

Hemodynamic studies, including determi- 
nation of coronary blood flow by the nitrous 
oxide method, have been reported in a group 
of 20 female subjects with mitral stenosis. 

Pulmonary artery pressure and wedge pres- 
sure, as well as pulmonary vascular resistance 
and right ventricular work were increased. 
These subjects with mitral stenosis tended to 
have a lower cardiac index and left ventricu- 
lar work index than did the normal subjects, 
and this was accompanied by a decrease in 
left ventricular coronary blood flow and de- 
creased left ventricular oxygen utilization per 
unit of myocardial weight. 

The arteriovenous oxygen difference was 
wider in both the systemic and coronary cir- 
culations of subjects with mitral stenosis and 
the coronary sinus oxygen content was lower, 
indicating the widespread effects of obstruc- 
tion at the mitral valve. 


Summario in Interlingua 
Es reportate studios hemodynamic—incluse deter- 
minationes del fluxo de sanguine coronari per le me- 
thodo a oxydo nitrose—effectuate in un gruppo de 
20 femininas con stenosis mitral. 
Le tension del arteria pulmonar e le tension cuneate, 
si ben como le resistentia pulmono-vascular e le tra- 


valio dextero-ventricular, esseva augmentate. Iste sub- 
jectos con stenosis mitral tendeva a haber un plus 
basse indice cardiac e un plus basse indice de tray 
dextero-ventricular que subjectos normal, e isto essey 
accompaniate de un reduction in le fluxo de sang 
coronari sinistro-ventricular e in le utilisation de 
geno sinistro-ventricular per unitate de peso 1 
cardial, 

Le differentia arterio-venose de oxygeno esseva 
considerabile tanto in le circulation major como et 
in le circulation coronari in le caso de subjectos 
stenosis mitral, e le contento de oxygeno in le sg} \us 
coronari esseva plus basse, reflectente le extense e 
tos de obstruction del valvula mitral. 
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Central Circulatory Changes Accompanying 
Mitral Commissurotomy 


By Haroip G. RicHMaN, M.D., J. BrapLEy Lone, M.D.,7 AND 
Exvuiot Rapaport, M.D. 


BJECTIVE evaluation of the success of 
( ) mitral commissurotomy is based on 
ki »wledge of the hemodynamic changes in the 
pv'monary circulation and left side of the 
heirt before and after fracture of the valve. 
The information currently available has been 
obiained primarily from pressure recordings 
performed at the time of commissurotomy* 
or from pressure recordings and simultaneous 
determinations of cardiac output performed 
weeks to months after the commissurotomy.>* 
Although serial observations have suggested a 
gradual postoperative decrease in obstruc- 
tion to flow across the pulmonary circula- 
tion,®® 1%13 jt has been recently proposed 
that the major change occurs as early as 2 to 
12 weeks.1* 25 On the basis of previous stud- 
ies, however, it has been impossible to state 
whether the observed hemodynamic changes 
had oceurred rapidly at the time of valve frac- 
ture or had taken place more gradually. 
Although the importance of simultaneous 
flow measurement for proper interpretation of 
pressure changes has been recognized,} * 16 
the determination of cardiac output at surgery 
has generally been neglected. The purpose of 
our investigation was to determine the imme- 
diate hemodynamic effects of commissurotomy 
by making simultaneous measurements of car- 


diac output and pressures at the time of op- 
eraiion. 
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Materials and Methods 


The subjects were 24 patients with mitral ste- 
nosis. Atrial fibrillation was present in 9; the 
remaining 15 had normal sinus rhythm. None 
showed clinical evidence of right ventricular 
failure. 

All patients were lightly anesthetized with 
nitrous oxide and oxygen or divinyl ether. A 
no.-18 thin-walled Cournand needle was placed in 
the right brachial artery before the patient was 
positioned for operation. After the pericardium 
was opened and the patient’s condition had stab- 
ilized, pressures were recorded by direct puncture 
simultaneously from the left atrium and left ven- 
tricle and from the pulmonary artery and left 
atrium. A carefully measured quantity of Evans- 
blue dye was then injected into the left atrium; 
multiple blood samples were collected in a fraction 
collector at 1-second intervals thereafter from the 
indwelling arterial needle. All procedures were re- 
peated approximately 45 minutes after commis- 
surotomy when the patient’s condition had again 
stabilized. 

Intracardiac pressures were measured directly 
through no.-20 needles connected by rigid Nylon 
tubing to P-23D Statham strain gages, which fed 
into a multi-channel photographic oscillograph.” 
Mean pressure and diastolic pressure gradient 
across the mitral valve were obtained by planim- 
etry. (Left atrial pressure was considered ele- 
vated if its mean exceeded 12 mm. Hg; 22 mm. 
Hg was taken as the upper limit of normal for 
mean pulmonary arterial pressure.) 

Plasma was analyzed for Evans-blue dye with 
microcuvettes in a Beckman DU spectrophotom- 
eter. Cardiac output, mean transit time, and vol- 
ume from injection to sampling site (N-N) were 
calculated from the dye-dilution curves in the 
manner described by Hamilton and co-workers.1* 
Mitral valve area was estimated by the Gorlin 
formula,!® modified for simultaneous pressure re- 
cordings in the left atrium and ventricle.19 29 Pul- 
monary vascular resistance was calculated in the 
usual manner. 

Results 


The data derived from measurements before 


and after commissurotomy are summarized in 
tables 1 and 2. 
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Table 1 


Hemodynamic Data before and after Commissurotomy 


BSA Rate LAP MDG LVs/p PAs/p C. 1. 
Pt. Age M2 Rhythm’ Beats/min. mm. Hg mm. Hg mm. Hg mm. Hg. L/mi: 





NSR 58 16 119/5 33/16 (24) 
NSR 60 7 135/7 30/9 (21) 
NSR 94 30 95/3 68/32 (42) 
NSR 84 9 94/1 38/21 (30) 
AF 88 15 103/6 36/21 (29) 
AF 89 13 98/6 33/18 (26) 
NSR 60 14 5 122/8 27/14 (21) 
NSR 60 13 111/9 24/14 (18) 
NSR 91 22 108/0 

NSR 92 14 112/3 69/32 (49) 
AF 54 17 110/7 49/25 (35) 
AF 50 13 120/9 42/17 (33) 
AF 50 15 122/6 

AF 10 130/8 

AF 19 : 127/6 44/23 (30) 
AF 8 130/8 33/15 (23) 
NSR 16 3 72/0 43/20 (28) 
NSR 13 77/5 35/20 (27) 
NSR 16 : 112/1 27/16 (21) 
NSR 11 i 109/6 23/11 (16) 
NSR 17 90/5 36/20 (26) 
NSR 10 100/3 31/13 (21) 
AF 21 97/7 36/21 (26) 
AF 16 105/9 32/18 (24) 
NSR 17 106/9 42/17 (24) 
NSR 11 102/9 35/11 (19) 
NSR 24 108/4 57/27 (38) 
NSR 12 93/7 38/16 (26) 
NSR 18 123/3 50/27 (36) 
NSR 15 128/3 62/32 (41) 
AF 20 85/2 69/32 (47) 
AF 14 92/6 63/29 (44) 
NSR 22 115/9 78/33 (48) 
NSR 10 103/10 64/30 (45) 
NSR 16 90/5 30/14 (21) 
NSR 12 97/12 (20) 
AF 15 101/3 

AF 8 95/3 

AF 25 118/11 

AF 12 127/8 

AF 22 85/2 55/28 (39) 
AF 9 118/6 52/25 (36) 
NSR 25 85/0 

NSR 106 16 92/6 

NSR 100 20 98/0 21 (29) 
NSR 70 12 103/4 (23) 
NSR 88 19 88/4 (27) 
NSR 73 10 92/5 35 (24) 
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B 75 19 103/4 (31) 
MEAN 72 12 107/6 (27) 
Mean of individual ratios B/A 1.03 1.73 3.05 .96/.63 1.12 
Significance of ratios p>10 p<.0005 p<.0005 p>.025 p<.005 
p<.025 
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BSA, body surface area; LAP, mean left atrial pressure; MDG, mean mitral diastolic 
gradient; NSR, normal sinus rhythm; AF, atrial fibrillation; PA, pulmonary artery; LV, 
left ventricle; CI, cardiac index; S/D, systolic and end-diastolic pressures; B, before 
commissurotomy; A, after commissurotomy. 
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M' RAL COMMISSUROTOMY 


Table 2 
Hemodynamic Data before and after Commissurotomy 








MVA PVR VFP N-N vol. MVF 
em.: dynes sec. cm. sec./min. ml. Ry/V ml./diast. sec. 





1.1 130 43.2 745 0.7 113 
254 38.2 611 1.3 100 

0.7 239 34.8 531 1.2 115 
399 31.4 773 3.1 133 
189 29.8 440 1.0 107 
212 30.0 591 2.0 123 
81 43.1 536 1.5 113 
106 43.1 686 2.3 149 
31.8 471 12 138 

538 28.8 346 183 
257 39.2 950 0.7 143 
326 37.9 902 130 
42.6 926 98 

36.6 605 2.¢ 93 

36.0 606 F 144 

33.0 658 175 

40.3 775 92 

38.6 965 106 

32.4 885 194 

27.4 724 214 

30.4 819 192 

27.9 759 248 

32.2 928 181 

29.0 878 204 

40.1 640 117 

36.4 727 104 

32.0 642 127 

30.0 718 160 

37.3 585 129 

35.8 626 120 

34.3 240 65 

31.7 292 79 

32.8 385 67 

27.5 422 91 

33.2 910 160 

32.5 930 B 163 

36.8 584 : 131 

31.3 936 3.6 175 

32.3 407 “ 132 

31.1 443 160 

43.8 797 105 

40.2 841 147 

32.0 601 189 

30.8 575 134 

34.3 438 137 

29.7 494 141 

103 40.1 619 185 
210 36.4 655 183 
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248 36.0 644 
312 33.1 673 


132.3 
146.5 


POI PW rPWrPOPrPnaPrerrrerwerrrrre 


MEAN 


po 
or bo 


Mean of 

individual 

ratios B/A 0.74 1.09 97 2.1 92 
Significance 

of ratios p<.001 p<.001 .20<p<.25 p<.0005 01<p<.025 


MVA, mitral valve area; PVR, pulmonary vascular resistance; VFP, ventricular filling 
period; N-N Vol., volume from injection to sampling site; MVF, mitral valve flow. 
1/8 = te—ti 
logio C.—logio Ce 
Ry/V = ratio of rate of fall to the height of the V wave. 








| 24, 8, AGE 38 
| MITRAL STENOSIS 


Rh h ey 


DADE 


ig OR Ni hice 
LA 11 
etl 
Figure 1 
Simultaneous left atrial and left ventricular pres- 
sures immediately before (upper tracing) and after 
commissurotomy; the diastolic pressure gradient 


has been completely obliterated with a resultant 
fall in left atrial pressure with surgery. 


Preoperative Values 

All patients had normal left ventricular 
diastolic pressures, but their atrial pressures 
were elevated. The mean diastolic pressure 
gradient across the mitral valve averaged 17 
mm. Hg. 

The average left atrial V wave was 24 mm. 
Hg. In the 15 patients with sinus rhythm, the 
peak of the A wave averaged 24 mm. Hg. In 
18 of the 24 cases, the ratio of the rate of the 
Y descent to the height of the V wave, or the 
Ry/v index of Owen and Wood,! was in the 
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‘‘dominant stenosis’’ range of 1.5 or less, j 
all but 1 of the remaining 6, the ratio was | 
tween 1.8 and 1.6. 

Pulmonary arterial pressure was eleva‘> 
to a variable degree in 74 per cent of the 
tients. In 3 patients who had significantly | ! 
atrial hypertension, however, pulmonary ai e 
rial pressure was essentially normal. In 
per cent of cases, the elevation of pressure 
the pulmonary artery was less than that 
the left atrium, resulting in a pressure g 
dient across the pulmonary circulation of | s 
than 10 mm. Hg. 

Preoperative pulmonary vascular resista: : 
ranged from 64 to 945 dynes second em *, 
With 1 exception (patient C. G.), a resistai ¢ 
greater than 200 dynes second em. was fou 
only in patients having a mitral valve are 
of 1.1 em.? or less. Also, only 1 patient (G. 1’. 
whose mitral valve area measured less tha 
1.1 em.” had normal pulmonary vascular re- 
sistance. Thus, an appreciable increase in pul- 
monary vascular resistance was almost always 
associated with tight mitral stenosis. No defi- 
nite correlation could be found between the 
height of left atrial pressure and pulmonary 
vascular resistance, except that when resist- 
ance was increased, left atrial pressure was 
16 mm. Hg or more. 

The average cardiac index was 2.9 L. per 
minute per M.*? The mean for patients with 
atrial fibrillation was 2.7, and for those with 
normal sinus rhythm, 3.0 L. per minute per 
M.? Mean transit time averaged 8.5 seconds 
(S.D. = 2.3) and calculated N-N volume 
(needle to needle) averaged 644 ml. (range, 
240 to 965 ml.). 

Immediate Postoperative Changes 

Left atrial pressure fell in all cases (aver- 
age decrease, 8 mm. Hg). It reached a norm: 
level in 15 cases, but dropped only to lev 
between 13 and 16 mm. Hg in the remaini. 
9. Both left atrial A and V wave peaks fell t 
an average level of 16 mm. Hg after comm's- 
surotomy. The Ry/v index increased in 
but 1 case; the change was variable, howev , 
and unrelated to the degree of reduction in 
left atrial pressure. 
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Figure 2 
decrease in the mitral diastolic pressure gradient 
‘ter commissurotomy was observed in all cases. 


The average ventricular end-diastolic pres- 
sure rose from 4 to 6 mm. Hg. This increase 
was statistically significant (p<.025). The 
average decrease in mean mitral diastolic 
pressure gradient was 11 mm. Hg (figs. 1 and 
2). The diastolic pressure gradient was oblit- 
erated in 4 of the 15 patients whose left atrial 
pressure fell to normal; in 11 patients there 
was a residual gradient of 2 to 8 mm. Hg. 

Pulmonary arterial pressure decreased in 
all but 1 case (T.M.). In 1 of the eases (D.E.) 
in which a preoperative pressure was not ob- 
tained, postoperative pressure was markedly 
elevated. The average decrease immediately 
after commissurotomy was 4 mm. Hg (range, 
1 to 12 mm. Hg). In the majority of cases the 
drop in pulmonary arterial pressure was less 
han the fall in left atrial pressure, resulting 
in a slight increase in pressure gradient be- 

ween the pulmonary artery to left atrial 

‘igs. 3 and 4). This increase resulted in a 
¢ht but significant rise in pulmonary vas- 
lar resistance. 

Cardiae output showed no consistent altera- 

n (figs. 5 and 6). The largest single increase 

s 27 per cent, and the largest decrease was 

per cent of the precommissurotomy value. 
anges in cardiae output and the initial se- 

‘ity of the mitral stenosis did not appear to 

related (fig. 7). No significant change was 

served in mean transit time; the preopera- 

e to postoperative ratio averaged 0.95 

>0.5). Similarly, the volume from injection 

sampling site, calculated as the product of 
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Figure 3 

Simultaneous pulmonary artery and left atrial 
pressure immediately before (upper tracing) and 
after commissurotomy demonstrates the fall in left 
atrial pressure after valve fracture. Mean pulmo- 
nary artery pressure, which was elevated before 
commissurotomy, fell somewhat less than did the 
left atrial pressure. 


the mean transit time and cardiac output, 
averaged 673 ml. and was not consistently 
changed. 

The left ventricular diastolic filling period, 
or the number of seconds in each minute the 
mitral valve is open, decreased postoperatively 
(fig. 8), in all but 1 patient. The average de- 
erease was 2.9 seconds every minute, or 8 per 
cent of the average preoperative value. The 
heart rate was essentially unchanged in 11 
patients, somewhat decreased in 10 patients, 
and slightly increased in 3. Calculations 
showed that changes in heart rate could have 
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Figure 4 
A consistent increase in the mean pressure gra- 
dient from pulmonary artery to left atrium was 
observed immediately after commissurotomy and, 
in the absence of @ significant change in cardiac 
output, reflected an increase in calculated pulmo- 
nary vascular resistance. 


accounted for the changes in diastolic filling 
period in only 3 patients. 


Discussion 

The preoperative hemodynamic findings 
were similar to those previously reported in 
patients with mitral stenosis severe enough to 
require commissurotomy.?~ * 11:13 The imme- 
diate results of valve fracture involved de- 
creases of pressures in the left atrium, and, to 
a lesser extent, in the pulmonary artery, a 
slight rise of end-diastolic pressure in the left 
ventricle, but no significant changes in car- 
diae output. 

Elevation of left atrial pressure results in 
passive distention of the pulmonary vascular 
bed and consequent lowering of the resistance 
to pulmonary blood flow.??4 If no secondary 
factor intervenes to produce an increase in 
resistance, an actual reduction may occur in 
the pressure gradient across the pulmonary 
circulation. This reduction presumably ac- 
counts for the 3 patients in our series who 
had essentially normal pulmonary arterial 
pressures preoperatively despite left atrial 
hypertension, and emphasizes that pulmonary 
hypertension, used by some,” as a criterion in 
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Figure 5 
No significant difference between the indicator-ii- 
lution curves obtained before and after commis- 
surotomy. 


selecting patients for commissurotomy may be 
absent. On the other hand, in 10 other cases, 
pulmonary arterial pressure was dispropor- 
tionately increased in comparison to atrial 


pressure, due to a secondary increase in the 
resistance to flow through the smaller branches 
of the pulmonary artery. 

Catheterization studies performed at inter- 
vals of weeks to months before and after com- 
missurotomy have demonstrated varying re- 
sults in regard to changes in cardiac output 
after the operation.’ 11.15.26 Qn the other 
hand, the present study clearly reveals that 
no increase results immediately after valve 
fracture. It would appear that some factor, 
apart from the mechanical relief of valve ob- 
struction, is responsible for the discrepancy 
between studies demonstrating an increased 
output and ours. Presumably, this factor is 
the continued immediate postoperative per- 
sistence of pulmonary vasomotor tone. 

In general, the contour of the indicator- 
dilution curve did not change significan ly 
after commissurotomy (fig. 5). The rate of 
exponential decrease in dye concentrat on 
from the left heart expressed as the reciproc ils 
of the downstroke slopes (table 2) genere ly 
were close to those anticipated from regress 01 
equations based on cardiac outputs and }-N 
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Figure 6 
Curdiac output was not significantly changed im- 
mediately after commissurotomy. 


volume following left atrial injection,?* both 
before and after commissurotomy. This was 
expected in the absence of surgically produced 
mitral insufficiency in view of the unchanged 
eardiae output and N-N volume. 

Since the dye was injected distally to the 
lungs, the N-N volume presumably reflects 
largely left atrial volume. Most values were 
in the same range observed at left heart cath- 
eterization in patients with surgically signifi- 
cant mitral stenosis in contrast to the larger 
volumes generally found with predominant 
mitral insufficiency.28 The relationship be- 
tween N-N volume and mitral valve area is 
ill:strated in figure 9. Although this volume 

udes all portions of the arterial tree tem- 
po arily equidistant from the aortic root to 
th sampling needle in the brachial artery, 
al apparent linear relationship was observed 
be \veen caleulated mitral valve area and N-N 
ve ime. This would be unlikely to occur on 
th basis of differences in left atrial volume 
al .e but may represent a decreasing arterial 
ime associated with the lowered cardiac 
ut in severe cases of mitral stenosis. The 
ire of commissurotomy to affect signifi- 
ly N-N volume is in accord with the ab- 
e of any change in cardiac output. 
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Figure 7 
No relationship was observed between the change 
in cardiac output with commissurotomy and the 
initial severity of the mitral stenosis as judged by 
the calculated mitral valve area. 


Some assessment of the effect of anesthesia 
and an open chest on the hemodynamic meas- 
urements was obtained by comparing the pre- © 
operative cardiac catheterization data avail- 
able in 13 of the patients with those obtained 
at surgery immediately before commissurot- 
omy was performed. There was no significant 
difference between the cardiac outputs or the 
left atrial pressures. The ratios of cardiac out- 
put determined preoperatively to those meas- 
ured at the table immediately before commis- 
surotomy averaged 1.09 (S.D. = .24) ; ratios 
of pulmonary artery wedge pressures from 
preoperative catheterization or pressures from 
left atrial puncture to direct left atrial pres- 
sure determined at surgery averaged 1.16 
(S.D. = .29). 

When left atrial pressure is elevated, ven- 
tricular filling occurs partly during isometric 
contraction and relaxation, and therefore, 
total left ventricular filling period is in- 
creased. 2° With the reduction in left atrial 
pressure postoperatively, the diastolic filling 
period is decreased (fig. 8). Presumably, the 
ventricle then receives the same volume of 
blood during a shorter interval of time and 
the mitral valve limits the cardiac output to 
a lesser degree. The extension of this observa- 
tion is the demonstration by postoperative 
cardiac catheterization® that the primary 
hemodynamic result of an adequate commis- 
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Figure 8 
The duration of diastolic filling period was de- 
creased in a linear fashion as the mitral valve 
gradient was reduced and left atrial pressure fell. 


surotomy is improvement in the ability of the 
heart to increase its output on exercise without 
significant elevation of left atrial pressure. 

A small but significant increase in the eal- 
culated pulmonary vascular resistance oc- 
curred immediately after commissurotomy. 
This increase in resistance would be the ex- 
pected result of the postoperative reduction 
in transmural distending pressure, provided 
there were no changes in vascular ‘‘tone.’’?® 
Others have shown*® *! that the converse sit- 
uation, namely an increase in pulmonary ve- 
nous transmural pressure, also need not result 
in a change in pulmonary vasomotor ‘‘tone.’’ 
It would appear, therefore, that the immediate 
effect of relief of mitral valve obstruction on 
the pulmonary circulation is limited to a re- 
duction in distending pressure and is without 
detectable effect on vasomotor ‘‘tone.’’ 

The mechanism that produces the marked 
increase in pulmonary vascular resistance in 
certain patients with mitral stenosis is un- 
known. The increase has been variously at- 
tributed to structural narrowing of arterioles 
secondary to pulmonary venous obstruction*? 
and to vasoconstrictive reactions in response 
to various unknown factors.5*-*> Recently, 
Semler, Shepard, and Wood‘ have offered 
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Figure 9 

A linear relationship was observed between ‘he 
calculated mitral valve area and the volume from 
injection to sampling site calculated as the prod- 
uct of the cardiac output and mean transit time. 
The encircled dots indicate 4 additional patients 
studied at surgery who had combined mitral steno- 
sis and insufficiency. 


support for a vasoconstrictive reaction as the 
primary mechanism on the basis of postopera- 
tive measurements during cardiac catheteriza- 
tion. They have shown that the major decrease 
in pulmonary vascular resistance occurs 
within 2 to 5 weeks following surgery, pre- 
sumably before significant regressive organic 
changes could occur. On the other hand, this 
study shows that, whatever vasodilator reac- 
tion may occur after commissurotomy, it is 
not immediate. Thus, irrespective of the mech- 
anism responsible for increasing pulmonary 
vascular resistance in mitral stenosis, the 
postoperative decrease does not seem to result 
immediately but occurs gradually, and no im- 
mediate direct relationship appears to exist 
between distending pressure and vasomotor 
‘*tone.’’ 
Summary 

The flow-pressure relationships within tne 
pulmonary circuit and left side of the he: rt 
were measured in 24 patients immediately 
fore and just after mitral commissuroton y 
The diastolic pressure gradient across the 111 
tral valve was decreased in all cases, but Vv 
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ly obliterated completely. No significant 

: ige occurred in cardiae output; a shorter 

ricular filling period and a consequent 

ease in mitral valve flow per unit of filling 

: was consistently observed. A decrease in 

n pulmonary artery pressure generally 

. irred with valve fracture, but it was al- 

always less than the decrease in left 

il pressure. The result was an immediate 

operative increase in the pressure gra- 

ic it and in the calculated resistance across 

pulmonary circuit. These observations 

«zest that the reduction in left atrial pres- 

ro following mitral commissurotomy has no 

immediate effect on pulmonary vasomotor 
tone. 
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Summario in Interlingua 


Le relation inter fluxo e tension intra le circuito 
pulmonar e le latere sinistre del corde esseva mesurate 
in 24 patientes immediatemente ante e post le effectua- 
tion de commissurotomia mitral. Le gradiente del 
tension diastolie trans le valvula mitral esseva reducite 
in omne easos, sed su oblitteration complete esseva 
rar. Nulle alterationes significative occurreva in le 
rendimento cardiac. Un plus curte periodo de replena- 
mento ventricular e un consequente augmento del 
fluxo mitral in le unitate de tempore de replenation 
esseva observate uniformemente. Un reduction del 
tension medie del arteria pulmonar occurreva general- 
mente econ le fractura valvular, sed iste reduction 
esseva quasi semper minus marcate que le reduction 
del tension sinistro-atrial. Le resultato esseva un 
augmento immediatemente post-operatori in le gradi- 
ente de tension e in le ecaleulate resistentia trans 
le cireuito pulmonar. Iste observationes pare indicar 
que ‘ce reduction del tension sinistro-atrial que seque 
com iissurotomia mitral exerce nulle effecto immediate 
sup: le tono vasomotori del pulmon. 
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Renal Hemodynamic Responses to Stress in 
Normotensive and Hypertensive Subjects 


By C. T. Beuxo, M.D., R. W. Sevy, Pa.D., M.D., E. A. OHLER, PH.D., 
C. A. Papacostas, Pu.D., anp R. M. Bucuer, M.D. 


\HE PRESENT investigation was under- 
} taken as part of a larger study intended 
to provide additional information about the 
pa hophysiology of essential hypertension. A 
great deal of valuable information pertaining 
to he pathophysiology of this disease has been 
ob'ained by numerous investigators and has 
becn critically summarized.*+ Many of the 
pertinent studies designed to reveal the basic 
hemodynamic alterations were necessarily 
conducted under more or less standard rest- 
ing conditions, e.g., postabsorptive state, su- 
pine position, ete. Much less is known about 
these alterations as they exist during normal 
daily activity, i.e., during the major portion 
of each day. Further studies under these con- 
ditions would appear to be of particular im- 
portanee, since abnormal blood pressure re- 
sponses to such stimuli as cold, pain, physical 
exercise, hyperventilation, breathholding, and 
inhalation of irritants and of carbon dioxide, 
have been reported in hypertensive patients.® 
Abnormal pressor and depressor responses to 
tilting,® and exaggerated pressor and cardio- 
accelerator responses to psychologic stress’ 
have also been reported for hypertensive pa- 
tients. Hypertensive and normotensive sub- 
jects show essentially the same variety of 
patterns of acute responses with regard to 
car liae output, blood pressure, and peripheral 
resistance, when subjected to ‘‘stress inter- 
views,’? but the hypertensive subjects were 

‘rved to differ from normotensive subjects 

nore frequently and more or less chronic- 

displaying a ‘‘high resistance’’ pattern.® 
nore frequent incidence of the ‘‘resist- 
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ance’’ type of response in hypertensive sub- 
jects has also been observed during applica- 
tion of the combined stimulus of the cold 
pressor test and mental arithmetic.® The pos- 
sible relation between these responses to en- 
vironmental and psychologic stresses, and the 
pathogenesis of essential hypertension has 
been repeatedly discussed,” * 1° and responses 
to some of these stimuli have been proposed 
as a possible means of distinguishing pre- 
hypertensive from normal individuals.” ? In- 
ereased sensitivity of peripheral blood vessels 
to the vasoconstrictor action of epinephrine 
or norepinephrine in the hand,'! bulbar con- 
junctiva,!? and nail fold!* has been observed 
in hypertensive patients. Doyle and Black 
observed greater pressor responses to angio- 
tonin, s—methyl-isothiourea, and norepineph- 
rine in hypertensive than in normotensive 
subjects. On the other hand, Judson and co- 
workers’ found no qualitative or quantitative 
differences between hypertensive and normo- 
tensive subjects in their pressor responses to 
single intravenous doses of epinephrine. 

A knowledge of the responses of hyperten- 
sive patients to various environmental stimuli 
has practical as well as theoretical importance, 
e.g., in defining the status or adequacy of a 
given function during exposure to such stim- 
uli. Both experimental and clinical evidence 
directs attention to multiple measures of 
function in hypertensive disease (cardiovas- 
cular, renal, neurogenic, endocrine, etc.), and 
quantitation of responses in all of these 
measures to a variety of stimuli would be de- 
sirable. The present report is concerned 
chiefly with renal hemodynamic responses to 
mild stresses in hypertensive, as compared 
with normotensive subjects. Only 2 such 
stresses or stimuli are presently considered : 
exercise (sit-ups), and cold (cold pressor 
test). Renal responses to various environmen- 
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tal stimuli in normotensive and hypertensive 
subjects have been reported!**! and provide 
a basis for the selection of effective stimuli. 
With the exception of emotional stress, how- 
ever, 21 most studies have not usually in- 
volved sufficient numbers of both normoten- 
sive and hypertensive subjects to permit an 
adequate quantitative comparison of their 
renal responses to such stimuli. 


Methods 


Twenty-eight normotensive and 51 hypertensive 
patients were selected for the study from hospital 
and outpatient populations of Temple University 
Hospital. The majority of patients in each group 
was from the clinic rather than from private prac- 
tices. All the hypertensive patients were studied 
previously and followed for periods varying from 
months to years by one of the authors (C. T. B.). 
Diagnosis was based on the usual clinical criteria 
(history, physical examination, urinalysis, blood 
chemistries, funduscopic examination, Fishberg 
concentration test); special tests were performed 
only when judged necessary to clarify the diag- 
nosis (phenolsulfonphthalein excretion test, intra- 
venous pyelograms, urea clearance, retrograde 
pyelograms, Regitine test, histamine test). Blood 
pressures in excess of 150/90 mm. Hg were re- 
quired for inclusion in the hypertensive group; 
the large majority displayed diastolic blood pres- 
sures persistently above 100 mm. Hg. Patients 
displaying evidence of complications such as con- 
gestive heart failure, angina pectoris, or cerebral 
vascular accidents were excluded. In 43 of the 
hypertensive patients the diagnosis was “benign” 
essential hypertension; in 8, malignant hyper- 
tension. 

The normotensive patients were selected with 
special care to exclude major illness and condi- 
tions that might conceivably alter renal function; 
none was seriously ill at the time of the study. 

Both groups were selected to include both sexes, 
Negro and white races, and to encompass young, 
middle aged, and elderly adults. The normotensive 
group ranged in age from 15 to 68 years, and 
included 15 women (5 Negro and 10 white) and 
13 men (3 Negro and 10 white). The hypertensive 
group ranged in age from 21 to 64 years, and 
included 32 women (23 Negro and 9 white) and 19 
men (11 Negro and 8 white). 

All subjects were studied in the morning in the 
postabsorptive state, and were given 500 to 700 
ml. of water orally just prior to the study. Except 
where specified, all medications were withheld at 
least 1 to 2 days prior to the study; due regard 
was given to the known durations of actions of 
the medications being given. Measurements for 


each patient were made during 2 control period 
in the supine position, during the period of stre: 
and during 2 or more recovery periods in tl 
supine position. The duration of each period w: 
usually 10 minutes, but was occasionally long: 
(10 to 20 minutes). The renal clearance procedur 
were essentially those described by others. 1) 22 
constant volume (20 ml.) of sterile distilled wat: 
was used as a bladder rinse in addition to ai 
A “delay period” of 6 minutes was assumed i 
calculating mid-point plasma values for inul 
and para-aminohippurie acid (PAH). PAH w: 
determined chemically by the methods deserib« 
by Smith.2? Inulin was determined by the metho 
of Bojesen,?? except that accurately graduat« 
test tubes were covered with marbles rather th: 
tight stoppers during boiling; accurate reco: 
stitution to the original volume was made wit 
absolute ethanol after boiling. This modificatio 
still allowed excellent conformity with Beer’s la. 
whether determined in aqueous solution or i 
plasma, and plasma yield studies revealed r: 
coveries ranging from 98.5 to 101 per cent. The 
inulin equivalent of glucose is small by this method 
and ean be corrected by subtraction of a plasma 
blank, provided large fluctuations in blood sugar 
do not oceur during the study. As a check against 
this possibility, the patients were examined for 
glucosuria, and periodic blood glucose determina- 
tions were made in several subjects submitted to 
each of the two stresses. As determined by this 
method, the average inulin clearance (Cin) in the 
normotensive subjects in this study was somewhat 
lower than the accepted normal value. The range 
of values for Cin was 54 to 142, with lowest 
values occurring in the older patients. However, 
68 per cent of the normotensive subjects had con- 
trol values for Cin within 116.5 + 28.1, the normal 
value for mixed sexes derived from several sources 
by Smith.17 The clearance of inulin (C;,,) was 
used as a measure of glomerular filtration rate. 
and the clearance of para-aminohippurate (Cp) 
as a measure of effective renal plasma flow. Renal 
blood flows were derived from PAH clearances 
and hematocrit values. Clearance values were cor- 
rected to a body surface area of 1.73 M.? Blood 
pressure was measured prior to and one or more 
times during each clearance period by the auscult- 
tory method, and mean blood pressure (Pm) w:s 
caleulated as diastolic pressure plus 40 per cent 
of the pulse pressure. Blood pressures weve 
measured as freyuently as possible during tiie 
period of stress: before and after each grovp 
of sit-ups during the period of exercise stre:s, 
and at approximately 1-minute intervals duri: * 
the cold pressor test. The mean pressure for t ° 
period of stress was taken as the average of «| 
individual readings during the period. Total ren | 
vascular resistance (Rt) was calculated as t ¢ 
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io of mean blood pressure (mm. Hg) to renal 
d flow (ml./sec.). 
‘he stresses were applied during period three 
the renal clearances, and were as follows: (1) 
reise, consisting of the maximum number of 
ups tolerated by each patient during a 10- 
iute period (the range of sit-ups for each group 
s similar, and the mean number of sit-ups as 
lows: normotensive, 107; benign essential hyper- 
sive, 86; malignant hypertensive, 78; sympa- 
ctomized hypertensive, 92); (2) cold pressor 
t, as deseribed by Hines,?4 performed twice 
i ring a 10-minute period. The selection of these 
s esses was arbitrary. They are, with minor quali- 
itions similar to normal environmental stimuli; 
ey are convenient to apply; and they produce 
alterations in renal function. The cold pressor 
«st is a noxious stimulus in addition to a localized 
‘old stimulus. The particular exercise of sit-ups 
involved postural and intra-abdominal pressure 
‘ianges in addition to exercise. When exercise 
is performed as the maximum tolerable number 
of sit-ups, fatigue also becomes a factor to con- 
sider. The use of the terms “exercise” or “cold” 
stress is not intended to exclude these other factors. 
The patients studied during reserpine therapy 
had been receiving reserpine at a dose of 0.1 
to 0.25 mg. 3 to 4 times daily for a period of 4 
weeks or longer. 
The technic employed for surgical sympathec- 
tomy was the Peet procedure.?® 


Results 
Responses to Exercise 
The responses to the exercise of sit-ups in 
renal clearance period 3 are shown for nor- 
motensive and benign essential hypertensive 
groups in table 1. The data presented for each 
period are group averages. Numbers in paren- 
theses refer to the number of patients in each 
group. Statistical comparisons of the maximal 
responses to exercise between normotensive 
aud hypertensive groups are shown in table 
~; ‘‘maximal response’’ refers to the differ- 
ce between control value (mean of periods 
and 2) and the value at the height of the 
sponse (period 3 or 4) for each patient. The 
ita presented in table 2 are averages of these 
aximal responses for each group. 
The untreated hypertensive subjects had, 
r 3 weeks or more prior to the study, re- 
ived no antihypertensive drug except pheno- 
irbital, which was discontinued 1 or 2 days 
‘lor to the study. The sympathectomized 
‘pertensive subjects were studied 7 days to 
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3 years after sympathectomy. A comparison 
of the maximal responses in these 4 patients 
before, and 7 to 107 days after, sympathec- 
tomy is shown in table 3. As a group, the 
sympathectomized hypertensive subjects were 
judged, on the basis of clinical studies, to 
have more severe disease prior to sympathec- 
tomy than the patients in the other hyper- 
tensive groups. 

As shown in table 1, all 3 hypertensive 
groups displayed lower control values for the 
clearances of inulin and PAH and higher 
control values for filtration fraction, mean 
arterial pressure, and renal vascular resist- 
ance, in comparison with the normotensive 
group. On the other hand, the average pat- 
tern of response to exercise was similar in 
normotensive and hypertensive groups: de- 
creases in renal clearances, and increases in 
filtration fraction, mean arterial pressure, 
and renal vascular resistance. This general 
pattern of response was satisfactorily con- 
sistent, with the exception of some of the 
treated or sympathectomized hypertensive 
subjects. None of the 16 normotensive per- 
sons and only 1 of the 8 untreated hyperten- 
sive patients failed to show a definite decrease 
in Cyan, and only 1 of each group failed to 
show a definite increase in renal vascular re- 
sistance. Changes in C;, were less uniform, 
3 of the 16 normotensive and 1 of the 8 un- 
treated hypertensive subjects showing only a 
slight or negligible decrease, and 2 of the nor- 
motensive and 1 of the hypertensive group 
showing slight or negligible increases. 

There were certain quantitative differences 
between groups. As shown in table 2, the un- 
treated and reserpine-treated hypertensive 
subjects showed a significantly greater in- 
crease in renal vascular resistance than did 
the normotensive ones. Also, the reserpine- 
treated hypertensive group showed a tend- 
ency, although not statistically significant, to 
respond less than the untreated hypertensive 
group. The interpretation of quantitative 
changes in renal vascular resistance, however, 
is another matter (see Discussion). 

In the majority of the sympathectomized 
hypertensive subjects the renal responses to 
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Table 1 
Responses to Exercise (Sit-ups) Applied in Period Three (Mean + Standard Error) 





Period Cin 


so) 
a 


4.83 
5.67 
4.86 
4.51 
5.41 
5.90 


_ 
o S 


Seans 
iret ee 


ao 


© 


I+ 


80 + 15.51 
89 + 11.52 
7+ 7.31 
73+ 6.04 
87 + 13.67 
91+ 4.29 


70+11.7 
69+ 6.7 
62+ 7.8 
73+ 6.4 

+ 9.2 


7 
1+ 15.6 


Coan 


FF 


Normotensive (16) 


608 + 44.75 
635 + 40.75 
535 + 42.75 
461 + 31.50 
550 + 24.25 


546 + 23.80 


Hypertensive — Untreated (8) 


444 + 59.01 
482 + 73.14 
351 + 54.72 
340 + 37.46 
476 + 74.20 
435 + 69.80 


0.1624 + 0.0092 
0.1622 + 0.0092 
0.1787 + 0.0085 
0.1945 + 0.0100 
0.1776 + 0.0095 
0.1717 + 0.0101 


0.1818 + 0.0156 
0.1924 + 0.0109 
0.2143 + 0.0100 
0.2169 + 0.0114 
0.2171 + 0.0076 
0.2116 + 0.0102 


~ 
So 


© 
“_ © bo 

I+ I+ 

ro po 
oo on 


sss 
i 


oOo -»_ 


© 


163 + 6.1 
162 + 6.3 
175 + 7.9 
163 + 7.2 
161 + 6.5 
160 + 8.9 


Hypertensive — Reserpine treated (9) 


361 + 31.07 
338 + 26.17 
303 + 22.29 
282 + 24.66 
333 + 41.76 
393 + 42.06 


0.1817 + 0.0174 
0.1831 + 0.0173 
0.1856 + 0.0186 
0.1950 + 0.0174 
0.1906 + 0.0199 
0.1904 + 0.0181 


149 + 4.6 
151 + 6.0 
165 + 7.9 
154 + 8.1 
153 + 6.0 


154 + 7.4 


Hypertensive — Sympathectomized (8) 


361 + 43.77 
358 + 31.80 
319 + 30.39 
349 + 32.51 
378 + 38.87 
449 + 78.57 


0.1908 + 0.0153 
0.1947 + 0.0140 
0.1992 + 0.0104 
0.2169 + 0.0160 
0.2095 + 0.0176 
0.2072 + 0.0180 


164 + 11.7 
159 + 6.2 
164 + 8.6 
158 + 6.4 
160 + 6.8 
164 + 8.8 


R, 


6.07 + 0.61 
5.63 + 0.48 
7.21 + 0.74 
7.58 + 0.73 
6.07 + 0.43 
6.18 + 0.44 


13.81 + 1.66 
13.17 + 1.88 
20.00 + 3.16 
18.16 + 2.87 
13.79 + 2.66 
14.65 + 3.58 


15.03 + 2.25 
16.60 + 2.84 
19.99 + 2.40 
17.34 + 1.47 
19.24 + 4.93 
13.44 + 1.42 


18.97 + 4.38 
16.77 + 2.08 
20.13 + 2.32 
17.40 + 1.42 
17.44 + 3.36 
15.63 + 3.95 


. Cin, inulin clearance; Cpan, para-aminohippuriec acid; FF, filtration factor; Pm, mean blood 


pressure; Rt renal vascular resistance. 


exercise were minimal. The effect of sympa- 
thectomy on these responses is best shown in 
table 3 for the 4 patients studied both before 
and after sympathectomy. The results were 
consistent in each of the 4 patients. 
Responses to Cold Pressor Test 

The responses to the cold pressor test in 
renal clearance period 3 are shown for nor- 
motensive and benign essential hypertensive 
groups in table 4. The data for each period 
are group averages. Statistical comparisons 
for maximal responses are shown in table 2. 
Again the hypertensive subjects showed lower 
control values for renal clearances, and higher 


control values for filtration fraction, mean 
arterial pressure, and renal vascular resist- 
ance. In general the renal responses to this 
stimulus were less marked than, but just as 
consistent as, the responses to exercise. Quaii- 
titative differences in the responses between 
the normotensive and hypertensive subjec's 
were also not so great as they were with e-- 
ercise (table 2). While the result was nt 
statistically significant, the untreated hype - 
tensive subjects again showed a greater ave - 
age increase in renal vascular resistance. T! ° 
reserpine-treated group showed a defini’ : 
tendency to respond less than untreated h; - 
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Table 2 


Maximal Responses to Stress in Normotensive (N), Untreated Hypertensive (H) and 
Reserpine Treated Hypertensive (H-R) Subjects (Mean + Standard Error) 


Cin 


4.2 








Stress = exercise 
H (8) 
= 76 


+ 45.8 


Stress = cold pressor test 
H (14) 


H-R (9) 
—13 + 34 
—69* + 16.8 
+15 + 5.1 
+ 4.9t + 0.7 


H-R (9) 


17.9 
P, + 27 3.3 
Pa + 26 4.5 
Re + 17+ 02 





— 11 2.8 —ll1 3.9 


85 17.9 —43* + 24.5 
36 4.5 +43 7.8 
26 3.3 422 4.4 


+ 3.7* 1.0 + 2.0 0.8 


*Difference from normotensive is of borderline significance (p = >0.05; <0.10). 
tSignificant difference from normotensives (p = <0.01). 


See table 1 for key to abbreviations. 


pertensive subjects. In this experiment the 9 
treated patients were selected from the un- 
treated group, and were, therefore, studied 
both before and during treatment. The control 
values (periods 1 and 2) were unaffected by 
treatment. However, the tendency for reser- 
pine to reduce the magnitude of the renal 
responses (Cyan, Ry) to the cold pressor test 
was observed in 7 of the 9 patients. Pressor 
responses to the cold pressor test did not ap- 
pear to be reduced by reserpine, however. 
There was no significant difference in either 
the systolic (P,) or diastolic (P,,) pressor re- 
sponses between the normotensive and either 
of the hypertensive groups. 

"he sympathectomized hypertensive pa- 
tients showed minimal renal responses to the 
coid pressor test, as was the case for exercise 

‘ss. Three patients were subjected to the 
‘old pressor test both before and after sym- 

heetomy; the results were consistent in 

i of the 3 patients (table 3). While the 

|. ssor responses were unaffected, the renal 
sonses were considerably reduced by sym- 


heetomy. 
vonses of Malignant Hypertensive Patients 


he responses of patients with malignant 
ertension to the stress of exercise are 
wn in table 5. The majority of patients in 
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Table 3 
Maximal Responses of Hypertensive Subjects to 
Stress before and after Sympathectomy 








Stress=exercise (4) Stress—cold pressor test (3) 
Before After Before After 


Cin — 20 — 6 —13 — 6 
Cpan 158 —+40 —92 —15 


Pm + 12 —<—e « + +12 
Re + 10.7 + 3.6 1s bie 


See table 1 for key to abbreviations. 


this group, whether treated or untreated, 
showed little or no response to exercise. One 
additional patient studied both before and 
after sympathectomy did respond to the cold 
pressor test before sympathectomy with de- 
ereases in renal clearances and increases in 
filtration fraction, mean arterial pressure, and 
renal vascular resistance. These responses 
were abolished by sympathectomy. The con- 
trol values (periods 1 and 2) for the malig- 
nant hypertensive group showed more severe 
departures from normal than did the control 
values of the benign hypertensive groups. 


Discussion 
The findings of reduced renal clearances of 
inulin and PAH, and elevated renal vascular 
resistance during control periods in the ma- 
jority of essential hypertensive, as compared 





BELLO, SEVY, OHLER, PAPACOSTAS, BUCHER 


Table 4 
Responses to Cold Pressor Test Applied in Period Three (Mean + Standard Error) 





Period C,, Hs FF ” R, 


Normotensive (12) 
590+ 49.71 0.1661 + 0.0085 
5922+ 41.91 0.1677 + 0.0080 
549+ 41.33 0.1714 + 0.0072 
513 + 37.28 0.1742 + 0.0068 
5388+ 38.15 0.1843 + 0.0064 
5212 29.77 0.1800 + 0.0080 


98 + 4.1 
100 + 4.0 
110 + 3.8 
100 + 3.4 
102 + 3.3 
101 + 3.7 


6.73 + 0.95 
6.09 + 0.63 
7.55 + 0.66 
7.49 + 1.02 
7.24 + 0.71 
7.16 + 0.48 

Hypertensive — Untreated (14) 
441+ 21.3 0.1822 + 0.0085 12.33 + 0.83 
438+ 20.6 


430+ 34.6 
365+ 28.1 
368 + 20.3 
403 + 28.4 


Hypertensive — 
415+ 20.5 
432+ 22.8 
414+ 31.3 
386+ 25.9 
397+ 24.6 
397 + 23.8 


5.3 
4.6 
7.9 
1.9 
5.7 
2 


ro) 


Hypertensive — 

64 + 11.75 329+ 54.2 

59 + 10.70 306+ 50.8 

70 + 11.85 v79+ 61.4 

55+ 7.90 304+ 44.8 

5 73 + 18.53 393 + 107.0 
6 73 + 14.76 380+ 71.5 


See table 1 for key to abbreviations. 


with normotensive subjects were expected on 
the basis of previous reports.!*6°7 In the 
majority of hypertensive subjects in this 
study both C;, and Cyan were reduced below 
the mean value for the normotensive group, 
but Cyan was nearly always reduced propor- 
tionately more than C;, with a resultant in- 
crease in filtration fraction. Only 6 of the 51 
hypertensive patients had control values for 
C,, at or above the mean value for the nor- 
motensive group. Only 1 of 51 hypertensive 
patients had a control value for C,., at or 
above the mean value for the normotensive 
subjects, and renal vascular resistance in this 


0.1753 + 0.0071 
0.1901 + 0.0096 
0.1930 + 0.0069 
0.1884 + 0.0068 
0.1925 + 0.0080 


Reserpine Treated (9) 

0.2097 + 0.0123 148 + 7.3 
0.2118 + 0.0123 148 + 6.1 
0.2068 + 0.0137 157 + 6.1 
0.2106 + 0.0080 149 + 6.7 
0.2134 + 0.0070 145 + 4.8 
0.2215 + 0.0070 148 + 5.5 


Sympathectomized (4) 
0.1921 + 0.0355 
0.1861 + 0.0122 
0.1858 + 0.0111 
0.1811 + 0.0084 
0.1884 + 0.0081 


_ 
@o 


It Ht 


It 
~“I —& ~~) © 


fmt kfm peed 
ana co 
wxalean 


ou 


11.87 + 0.83 
13.97 + 1.43 
14.70 + 1.26 
14.11 + 1.08 
13.65 + 1.48 


12.44 + 0.86 
12.15 + 0.68 
13.50 + 0.83 
13.47 + 0.52 
12.39 + 0.91 
12.64 + 0.96 


19.92 + 4.99 
22.25 = 4.99 
18.77 + 4.77 
22.45 + 4.81 
20.24 + 4.83 


0.1898 + 0.0044 


yaa © @ 
HH It 


go 
oO 


_ 
on 


18.57 + 3.40 


patient was well below the normotensive 
mean. 

Quantitative comparison of the renal re- 
sponses to stress between normotensive and 
hypertensive subjects was the major object of 
this investigation. The general pattern of tlie 
responses to such stresses in both normoten- 
sive and hypertensive groups was known | 
forehand. Quantitatively, the similarities ©» 
the renal responses to stress between norm - 
tensive subjects and those with benign esse 
tial hypertension were more striking than t! » 
differences. Both normotensive and untreat 
hypertensive groups responded to exerci 
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Table 5 


Responses of Malignant Hypertensives to Exercise Applied in Period Three (Mean + 
Standard Error) 





Period é.. FF 





Untreated (4*) 
0.269 + 0.0650 
0.258 + 0.0475 
0.304 + 0.0595 
0.316 + 0.0530 
0.303 + 0.0460 
0.294 + 0.0440 


54 + 21.90 159+ 56.3 
58 + 15.20 166+ 50.1 
54 + 11.05 136+ 41.4 
60 + 15.10 145+ 24.5 
66 + 14.10 161+ 53.4 
57 + 11.90 144+ 40.0 


_ 
~I 


5.1 48.60 + 27.45 
4.5 47.14 + 25.46 
4.9 58.07 + 29.09 
1.8 51.89 + 25.13 
2.7 47.27 + 23.23 


2.4 53.62 + 28.08 


et 
Nuon 

orn Fk Ww LD 

+ + It 4+ WH OH 


~] 


Reserpine Treated (3) 


43 + 23.5 197 + 168.5 
35 + 15.7 191+ 62.2 
35 + 17.9 186+ 85.0 
39 + 20.5 189+ 72.8 
39 + 18.0 214+ 69.9 
35 + 23.4 225+ 65.1 


See table 1 for key to abbreviations. 


and to cold with similar changes in C;, and 
Cyane When compared with respect to changes 
in renal vascular resistance, the hypertensive 
subjects appeared to respond with greater 
increases than did the normotensive ones. A 
similar difference between the renal responses 
of normotensive and hypertensive subjects 
has been observed during the application of 
emotional stress.2°?! The question arises 
whether or not this hyperreactivity in terms 
of renal vascular resistance should be inter- 
preted as renal vascular hyperreactivity. The 
iiswer to this question depends upon the defi- 
ion of ‘‘vasecular hyperreactivity.’’ Hines!° 
‘d the term ‘‘vascular reactivity’’ as mean- 

a quick rise in blood pressure unassociated 

h an inerease in cardiac output, and con- 
‘red to result from increased peripheral 
stance produced by vasoconstriction. He 
ned as ‘‘vaseular hyperreactors’’ those 
sons with usually normal blood pressure 

) show marked reactions in diastolic pres- 

» to various stimuli. Other investigators 

e implied the existence of vascular hyper- 
tivity in hypertension on the basis of 
iter reductions in blood flow, and vis- 
ibl. constriction of blood vessels!? 18 in re- 


Cir, ‘ation, Volume XXII, October 1960 


0.189 + 0.0595 5.4 
0.173 + 0.0618 <= 73 
0.164 + 0.0537 
0.173 + 0.0595 
0.167 + 0.0526 
0.235 + 0.0000 


*P,, and Rt determined for only 3 patients. 


59.59 + 33.88 
33.14 + 10.42 
38.22 + 13.92 
40.16 + 17.84 
29.52 + 10.67 
24.72 + 10.63 


155 + 14.6 
164+ 6.9 
162+ 3.0 
162+ 1.6 


sponse to vasoconstrictor stimuli. As pointed 
out by Redleaf and Tobian,?* however, in- 
creased vascular responsiveness in terms of 
blood pressure, blood flow, vascular resistance, 
or visible blood vessel constriction may be 
more apparent than real. If one considers 
vasoconstrictor responses in terms of vascular 
smooth muscle shortening, it is apparent from 
Poiseuille’s law that an equivalent degree of 
smooth muscle shortening would cause a far 
greater increase in resistance to flow in the 
already narrowed vessels of hypertensive sub- 
jects, than in the vessels of ‘‘normal’’ diam- 
eter in normotensive subjects.?® *° In addition, 
in the presence of changing flows and pres- 
sures, changes in blood viscosity are not in- 
considerable in determining vascular resist- 
ance.*° Finally, in determinations of pressure 
head, venous pressures are often not available, 
as was the case in this study, and hence true 
pressure gradients are not often used in cal- 
culating resistance. The authors conclude that 
a greater than normal change in renal vas- 
cular resistance in response to a given stim- 
ulus is not in itself evidence of renal vascular 
hyperreactivity. 

Perhaps a more important conclusion from 
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the results of this study is that hypertensive 
patients, even though they show reduced val- 
ues initially, respond to the stresses of exercise 
and the cold pressor test with as marked re- 
ductions in glomerular filtration rate and 
renal plasma flow as do the normotensive 
ones. In hypertension, therefore, these func- 
tions may be more severely compromised dur- 
ing most of a 24-hour day than is indicated 
by resting values. 

The results also indicate that sympathec- 
tomy reduces or abolishes the acute renal re- 
sponses to these stresses without necessarily 
affecting resting values. The results suggest 
that the responses are mediated, at least in 
part, by the sympathetic nervous system. 
Diminution or reversal of the renal responses 
to the cold pressor test!® and to emotional 
stress*® following sympathectomy has been 
reported. Wilkins and co-workers,!® however, 
observed no effect of splanchnicectomy on the 
renal responses to venous congestion of the 
limbs. Reserpine, which acts centrally to sup- 
press some sympathetic responses, also ap- 
pears to diminish the renal responses to the 
stresses of exercise and the cold pressor test 
in the majority of hypertensive patients. 
Reserpine did not affect control or resting 
values, however. Procedures that effectively 
and consistently prevent or reduce these re- 
sponses to stress might be expected to improve 
renal function as it exists during normal daily 
activity. This point requires further investi- 
gation. 

The relative lack of responsiveness in the 
majority of patients with malignant hyper- 
tension may be due either to a more nearly 
maximal vasoconstriction initially or to or- 
ganic vascular disease rendering the vessels 
unresponsive. 

Summary 

Renal responses to stress were studied in 
28 normotensive and 51 hypertensive patients. 
Renal clearances of inulin and PAH, filtra- 
tion fraction, arterial blood pressure, and 
renal vascular resistance were determined in 
each patient immediately before, during, and 
after exercise (sit-ups), or the cold pressor 
test. 


In the control periods immediately bef. 
stress the majority of patients with essent ; 
hypertension displayed reduced values 
inulin clearance (C;,) and clearance of pa 
aminohippurate (Cyan) and increased val 
for filtration fraction and renal vascular 
sistance, when compared with normotens y 
groups. These abnormalities were more sev 
in malignant hypertension than in ben 
essential hypertension. 

The pattern of response to stress was si 
lar in normotensive and untreated hypert 
sive patients: reduction in Cj, and Cpan, 4 
inereases in fi!tration fraction, blood pressu 
and renal vascular resistance. These respon 
were more marked with exercise than with 1. 
cold pressor test. These responses to strvs 
were also quantitatively similar in normote: 
sive and untreated hypertensive subjects, ex 
cept for renal vascular resistance, which was 
increased more in the hypertensive groups. 
Hyperreactivity in terms of vascular resist- 
ance, however, is not necessarily indicative 
of vascular smooth muscle hyperreactivity. 

The renal responses to exercise or the cold 
pressor test were reduced or abolished in 
hypertensive subjects by sympathectomy, and 
were diminished, in the majority of patients, 
by therapy with reserpine. Neither sympa- 
theectomy nor reserpine affected control (pre- 
stress) values for renal clearances or renal 
vascular resistance, however. 

The majority of patients with malignant 
hypertension, though showing severely re- 
duced values for C;, and Cyan, and marked 
elevations in renal vascular resistance initial- 
ly, showed minimal renal responses to exercise 
or the cold pressor test. 
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Summario in Interlingua 

Le responsas renal a stress esseva studiate in 
patientes normotensive e 51 con hypertension. 
valores del clearance renal de inulina e de aci 
para-aminohippurie (PAH), le fraction de filtrati: 
le tension del sanguine arterial, e le resistentia re! 
vascular esseva determinate in omne caso individ: 
immediatemente ante, durante, e post exercitio | 
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- ad seder) o le application del essayo cryo- 
sori. 
irante le periodos de controlo immediatemente 
le stress, le majoritate del patientes con hyper- 
ion essential monstrava reducite valores in le 
ranee de inulina (Cin) e le clearance de para- 
iohippurato (Cpan) e elevate valores pro le frac- 
de filtration e le resistentia reno-vascular in com- 
ition eon le patientes normotensive. Le anormali- 
s esseva plus sever in hypertension maligne que 
ypertension essential benigne. 
e modo del responsa al stress esseva simile in 
entes normotensive e in nontractate patientes hy- 
ensive, i.e., illo eomprendeva reductiones de Cin 
vn @ augmentos del fraction de filtration, del ten- 
de sanguine, e del resistentia reno-vascular. Iste 
sponsas esseva plus mareate con exercitio que con 
‘ssayo eryo-pressori. Le mentionate responsas a 
ss esseva etiam simile in lor valores quantitative 
in subjeectos normotensive e in nontractate subjectos 
hypertensive. Le sol exception de iste regula esseva 
le resistentia reno-vascular que se monstrava plus mar- 
eatemente elevate in in le gruppo hypertensive. Ta- 
men, hyperreactivitate in le resistentia vascular non 
reflecte necessarimente hyperreactivitate del parte del 
musculo lisie del vasos. 

Le responsas renal a exercitio 0 al essayo cryo- 
pressori esseva reducite o abolite per sympathectomia 
in subjeetos hypertensive. In le majoritate del pa- 
tientes illos esseva reducite per administrationes thera- 
peulie de reserpina. Ni sympathectomia ni reserpina 
afficeva le valores de controlo (de ante le stress) pro 
le clearances renal o le resistentia reno-vascular. 

Le majoritate del patientes con hypertension ma- 
ligne—ben que illes monstrava severmente reducite 
valores pro Cin @ Cpan € mareate elevationes del re- 
sistentia reno-vaseular sub conditiones de controlo— 
manifestava responsas minimal a exercitio e etiam 
al essayo eryo-pressori. 
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On Cardiac Murmurs 
By Austin Fuint, M.D. 


The physician who undertakes to interrogate the heart by auscultation is not to decide 
that the condition of his patient is alarming, simply because he finds a murmur which 
he satisfies himself is dependent on an organic lesion of some kind. The lesion may be 
at that time, and perhaps ever afterwards, innocuous; the evils arising from cardiac 
affections may be remote, and so far.from plunging the patient into despair by the 
announcement of the fact that he has an incurable disease of heart, there may be just 
grounds for holding out expectation of life and comfortable health for an indefinite 
period. Neither does it necessarily alter the case when more than one murmur is dis- 
covered; the existence of several murmurs by no means excludes the possibility ot similar 
encouragement. We are to look to other sources of information than the murmurs in 
forming an opinion respecting the gravity of the affection—Am. J. M. Sc. ns. 44: 29, 


1862. 
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Response to Exercise in Congenital 
Complete Atrioventricular Block 


By Danae Ixxos, M.D., anp Jonn S. Hanson, M.D. 


[E CLINICAL and hemodynamic find- 
‘| ngs in patients with complete heart block 
hav. been reported by many authors.’"!* There 
is g ieral agreement that irrespective of the 
etio’ gy of the block, cardiac enlargement and 
incr ased stroke volume are the compensatory 
mec anisms for the slow rate. In a few studies 
ventricular rate and other hemodynamic 
chaizes have been followed during exer- 
cise.’ 13-15 The prevailing opinion is that in 
patients with the congenital form of complete 
heart block the ventricular rate increases 
more readily than in patients with the ac- 
quired form of the arrhythmia. This opinion 
is based principally on observations in isolated 
cases. Therefore, the effect of exercise and 
exercise tolerance were studied in patients 
with the congenital form of complete atrio- 
ventricular dissociation. 


Materials and Methods 


The present studies were conducted in 11 such 
patients ranging from 7 to 23 years of age. Diag- 
nosis of congenital A-V block had been made in 
infancy or early childhood in all patients. Ex- 
haustive histories had failed to disclose any in- 
fective, toxie or other bases for the supposition 
that the blocks might be acquired rather than 
congenital. None of the patients had subjective 
cardiac symptoms, including Stokes-Adams at- 
tacks 

Exercise tolerance tests were performed on an 
electrically braked bicyele ergometer* for 2 6- 
minu‘ periods. The work load during the first 
perio’ was approximately half the submaximal 
work iz capacity as predicted on the basis of the 
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patient’s physical characteristics (sex, age, and 
body weight).2! During the second period the full 
load was applied. In the usual calculation of the 
submaximal working capacity the load causing a 
pulse frequency of 170 per minute at a relatively 
steady state is taken as the desired value.1® 17 In 
the present series such a reference value could 
not be obtained because of the patients’ cardiac 
arrhythmia. Therefore, in duplicate determina- 
tions each subject was asked to perform exercise 
at increasing loads up to his limit of tolerance. 
The highest work load tolerated was arbitrarily 
taken as the submaximal working capacity. Dur- 
ing exercise additional correlative signs proposed 
by others!4 such as atrial heart rate and electro- 
cardiographic changes were followed. 

A standard 12-lead electrocardiogram was re- 
corded at rest. During exercise the electrocardio- 
gram was obtained by placing the indifferent 
electrode on the forehead. Heart volume was de- 
termined radiologically by means of biplane, right 
angle radiographs.18 19 Predicted normal values 
in standing position were calculated according to 
Maurea.2° Total amount of hemoglobin was de- 
termined by the alveolar carbon monoxide meth- 
od?? with certain modifications.?* Total blood vol- 
ume was calculated from total hemoglobin and 
hemoglobin concentration. Right heart catheteri- 
zation was performed according to methods pre- 
viously described from this laboratory.24 Oxygen 
content and capacity of blood samples were de- 
termined by Van Slyke manometric apparatus, 
while oxygen saturation of cardiac catheter sam- 
ples was determined in a Kipp Haemoreflector 
according to Brinkman.25 


Results 

The primary data concerning heart size, 
working capacity, electrocardiographic find- 
ings, and total amount of hemoglobin as well 
as atrial and ventricular rates before, during, 
and after exercise are presented in table 1. 
The heart size, relative to body size, is pre- 
sented graphically in figure 1. Since the age 
and body size of the patients varied widely, 
the relative heart size is presented as the dif- 
ference between the found heart volume (in 
standing position) and the one predicted on 
the basis of the data of Maurea,”° the difference 
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during 
exercise 
bigeminy 
bigeminy 
bigeminy 
bigeminy 
54 few extrasystoles 


Electrocardiographic 
abnormalities 
67 few extrasystoles 


45 
58 


40 
54 


Difference between 
found and predicted 
heart volume in 6-units 
(6 =standard deviation) 


112 
90 


66 


After exercise 
112 


88 


150 


Pulse rate 


Figure 1 
Heart volume, ml., (in standing position) in rela- 
tion to body size, expressed as the difference be 
tween observed and predicted values in o-units; 
predicted values from Maurea et al.?® 


2nd load 





Exercise 





being expressed in standard deviation units. 
Definite cardiac enlargement was found in 5 
of the 11 cases. In figure 2 the heart size 
(heart volume in prone position) is plotted 
against the total hemoglobin. When this refer- 
ence standard was used definite cardiac en- 
largement was present in 7 of 10 cases. 

Figure 3 shows that the patients’ physical 
working capacity was not correlated to their 
heart size and that in 6 of 10 patients work- 
ing capacity was normal, being only slightly 
reduced in 4. 


Vv 





Rest 





A 


capacity 


Working 
amount (Kg./ 


Total 


During work all patients showed increases 
in both atrial and ventricular rates (fig. 4). 
In 6 cases extrasystoles appeared during exer- 
cise, and in 3 of these 6 bigeminy or trigeminy 
was observed during short periods, usually at 
the maximal load. One patient, accustomed to 
strenuous exercise and with a ventricular rate 
of 36 to 40 per minute at rest, developed !)i- 
geminy and trigeminy during the second wo'k 
load. This disappeared during continued ex«'- 
cise, and a ventricular rate of 130 per minue 
was present at the end of the work period. 

The ventricular rates observed during ex: '- 


Heart volume 
im) 


(M.2) Standing Prone (Hbg) min.) 


Body 
surface 
Height Weight area 
(em.) (Kg.) 


Age 











linical and Hemodynamic Data 
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HEART VOL. 
cc. 


TOTAL HB. Gm. 


500 1000 


Figure 2 
Heart volume, ml., (in prone position) in relation 
‘o total amount of hemoglobin. Normal values and 


their + 20 limits from the data of Holmgren et 
al.?9 


Working cap. 
in % ot 
normal mean 
value 


-16 X +16 +26 +36 Heart size 


Figure 3 
Working capacity in per cent of the normal value 
(normals from Bengtsson®!) related to heart size 
pressed in standard deviations. 


e, disregarding periods with extrasystoles, 
ried between 68 and 180 per minute. No cor- 
‘ation between the ventricular rate at rest 
d that during exercise was established (fig. 

Nor was there any correlation between 
art size and ventricular rate (fig. 6). When 
exercise was stopped, extrasystoles disap- 
ared immediately in 4 patients and within 
minute in another. In the sixth instance 
 bigeminy, which appeared during the test, 
rsisted for 5 minutes after exercise. This 
rticular patient had at the same time a sino- 
rial block and demonstrated the largest de- 
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o Auricular rate 
e Ventricular rate 
gw Cases with extrasystoles 


Figure 4 
Atrial and ventricular rates at rest, during and 
after exercise. 


gree of heart volume increase observed in the 
present group. Because of the sinoatrial block 
this patient has been excluded from figures 
5, 6, 7, and 10. 

The relative increase in the atrial and ven- 
tricular rates during exercise are shown in 
figure 7. The former increased almost stepwise 
at increasing work loads, but a stepwise in- 
crease in ventricular rate was found in only 
a few cases. In several instances the maximal 
ventricular increase occurred between rest 
and the first load, while in others it was ob- 
served during the second load. 

Although it was previously assumed’ that 
in congenital heart block the relation between 
the atrial and ventricular rates remained un- 
changed by exercise, this was not, however, 
the case in our material. Changes in the ratio 
of atrial-ventricular rates were observed in 
every case, being pronounced in 3, both dur- 
ing (fig. 8) and after exercise (fig. 9). 

The relation between the gain in the atrial 
and ventricular pulse rate during exercise (in 
per cent of the rate at rest) is presented in 
figure 10. The present findings demonstrate a 
clear positive correlation between these 2 va- 
riables, the gain in the ventricular rate in- 





VENTRICULAR RATE 


Exercise 


40 50 60 Res! 


Figure 5 
The relation between the ventricular rates at rest 
and exercise. 


Ventricular Ventricular 
heart rate heart rate 
rest exercise 


-16 X +16 +26 +36 -16 KX +16 +26 +36 
HEART SIZE 


Figure 6 
Relation between ventricular rate at rest and exer- 
cise and relative heart size (expressed in S.D. from 
normal), 


creasing parallel with the gain in the atrial 
rate. 

Upon cessation of exercise atrial and ven- 
tricular rates decreased and returned almost 
to previous values within 10 minutes (fig. 4). 
The rapidity with which this decrease oc- 
curred was, however, not always the same for 
the 2 rates. In most instances the ventricular 
rate decreased more rapidly than the atrial 
as is shown by the increase in the atrial-ven- 
tricular ratio 1 minute after exercise (fig. 9). 

Cardiac catheterization was carried out in 
4 of the 11 subjects, evidence of an atrial septal 
defect being found twice (table 2). All right 
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Figure 7 
The change in atrial and ventricular rates during 
exercise. 


atrial, right ventricular, and pulmonary ar- 
tery pressures were normal in the 2 patients 
without atrial septal defect, and response to 
exercise during catheterization was deter- 
mined in these instances (fig. 11). Presence 
of increased cardiac output, stroke volume, 
and a widened A-V oxygen difference was 
confirmed during exercise. 


Discussion 

The calculation of the working capacity 
patients with atrioventricular block with t'« 
exercise tolerance test utilized presents sor ‘ 
difficulties. In patients without arrhythmi.s 
the working capacity corresponds to the su - 
maximal work load, i.e., the load which at 
steady state causes a pulse frequency of 1 
per minute.!® 17 It is evident that such rat s 
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ratio auricular: ventricular rate 
@ during rest 
A during exercise 


Figure 8 
Changes in the ratio of atrial:ventricular rates 
during exercise. 


could not be obtained in patients with con- 


genital atrioventricular block. Therefore in 
the present study the work load that could 
be tolerated by the patients was taken as the 
submaximal work load and compared to the 
one predicted for each case. Holmgren et al. 
have suggested that the atrial rate instead 
of the ventricular rate should be used in 
eases with atrioventricular block. From the 
results in table 1 it is obvious that the sub- 
naximal working capacity as determined 
a'ove meets the criteria of Holmgren et al. 
all patients but 1 (case 2) the atrial rate 
|.ring the second work load was around 170 
' minute (range 160 to 185). 
"hat patients with congenital atrioventric- 
ir block have a normal or nearly normal 
\ orking capacity in a standardized exercise 
|. eranee test demonstrates that this cardiac 
chythmia is not in itself an incapacitating 
ease, at least in the age range studied. Not 
\y are such patients able to cope with the 
secular activity of everyday life without 
nptoms, but they can also tolerate strenu- 
Ss muscular exercise. For example, patients 
> 6, 7, and 9 were engaged in usual athletics 
| patient 4 was an ardent ice-hockey player. 
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The change in ratio of atrial:ventricular rates 
during recovery following exercise. 


Similar isolated examples have been pre- 
viously reported in the literature.1® 2° 

The ventricular acceleration during exercise 
observed in these patients with atrioventricu- 
lar block shows that this circulatory adjust- 
ment, which is the most important one during 
physical effort in normal people, is also of 
importance in such patients. 

The maximal ventricular rate obtained 
during exercise at submaximal working load 
showed large individual variations (table 1, 
fig. 4). Gilchrist? studied the effect of a stand- 
ard exercise tolerance test on the atrial and 
ventricular rates in patients with acquired 
complete heart block and found a negative 
correlation between the atrial and ventricular 
gains during exercise. He therefore suggested 
that the Bainbridge reflex was of importance 
in the large atrial gain with small ventricular 
acceleration during exercise. Our observations 
of a positive correlation (fig. 10) are, how- 
ever, opposite to his. The much larger ventric- 
ular accelerations in our patients gave us 
observations in a different range from Gil- 
christ’s that are not comparable. The differ- 
ence in myocardial competence between his 
elderly patients and our young ones may well 





gain 
of the rate at rest ) 


Ventricular 


(in % 


60 70 80 90 100 110 12¢C 130 
Auricular gain 
(in % of the rate at rest) 


Figure 10 
Correlation between increases in atrial and ven- 
tricular rates during exercise. 


account in large part for the amount of exer- 
cise tolerated, in ventricular acceleration, and 
in the ratios of atrial-ventricular gains. 

The factor that determined the maximal 
ventricular rate was not the rate at rest nor 
the heart size, since no correlation could be 
demonstrated between these variables and the 
maximum ventricular rate (figs. 5 and 6). 
Furthermore, although the ventricular and 
atrial rates increased, by and large, in parallel 
(fig. 4), the agreement between these increases 
was not complete. The atrial-ventricular ratio 
showed changes both during transit from rest 
to exercise and from exercise to rest (fig. 9). 
These changes were very pronounced in a few 
eases (fig. 8). The reason for these changes 
in atrial-ventricular ratio is demonstrated in 
figure 7. The atrial rate increased in a normal 
manner, i.e., stepwise, while the increase in 
the ventricular rate was irregular in the sense 
that it occurred in many cases either between 
the rest and the first load or between the first 
and second load. 

Although it might be postulated that the 
occurrence of ventricular extrasystoles, either 
isolated or in the form of bigeminy or tri- 
geminy, could be a factor in increasing cardiac 
output, this does not seem to be the case. 
Holmgren!* has demonstrated decreases in 
mean arterial pressure during periods of bi- 
geminal rhythm. As the increase in ventricu- 
lar rate produced by exercise is limited in 
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Case 

age (years ) 
working cap. (% ) 
heart volume 


70 90 = 110 50 70 90 
Pulse rate 
Figure 11 
Hemodynamic findings in 2 cases at cardiac cathe- 
terization during rest and exercise. 


these cases, however, other hemodynamic 
changes must take place to effect maintenance 
of a normal exercise tolerance, despite the 
relative bradycardia. Measurement of the 
heart size in the present group confirmed pre- 
vious findings of others that cardiac enlarge- 
ment is present in atrioventricular block. Th 

increase in heart size permits normal minu': 
volumes by increasing stroke volume? ? a1 

thus aids in supporting a normal or near y 
normal working capacity (fig. 1). The impe - 
tanee of cardiac enlargement as a compens - 
tory mechanism in atrioventricular block h 

even been experimentally demonstrate: . 
Starz] et al.27 78 found that dogs with exper - 
mentally produced atrioventricular blocks r - 
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Table 2 


l indings at Right Heart Catheterization 





Pressures in mm. Hg 


RA RV PA BA 
28/3 26/4 80/45 


33/6 29/6 110/57 


54/9 85/35 
(ASD) 
10 43/6 
(ASD) 


38/8 95/7 (L.V.) — 


gained their preoperative working capacity a 
few months later when cardiac enlargement 
aud inereased stroke volume were obvious. 

In 2 patients of our group the hemodynamic 
adjustments to exercise were observed during 
cardiae catheterization (fig. 11). The results 
clearly show the interplay between heart vol- 
ume, ventricular rate, and stroke volume in 
such eases. The first case was a 12-year-old girl 
with normal heart size. The cardiac output 
during work increased from 4.8 to 8.8 liters 
per minute by virtue of an increase in ven- 
tricular rate from 53 to 110 per minute, the 
stroke volume remaining practically unchang- 
ed. Even the A-V oxygen difference was 
within the normal range for the changes 
in heart rate. An increase in cardiac output 
was also seen in the second patient, a girl of 
15 years. But here the increase of minute vol- 
ume from 4.8 to 10.5 liters per minute was 
a lieved principally through a 50 per cent 
increase in stroke volume, the ventricular rate 
in-reasing only slightly from 48 to 68 per 
mnute. In this case another hemodynamic 
a justment was recognized, the A-V oxygen 
di ‘erence increasing above the normal limit 
tc be expected from the normal rate.?® 


Summary 
‘he electrocardiographic and hemodynamic 
re ponses to graded exercise in 11 patients 
wh congenital complete atrioventricular 
bl ck are described. Ventricular rate increases 
di ing exercise were unrelated to the resting 
ra °, atrial rate, or heart size. Changes in the 
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ratio of atrial :ventricular rates were observed 
in all cases during physical work. Physical 
working capacity was normal or only slightly 
reduced in all instances. This is accomplished 
through maintenance of normal minute vol- 
umes, which in turn reflects an interplay of 
several factors: acceleration of ventricular 
rate, increased heart volume and stroke vol- 
ume, and a normal or supernormal oxygen- 
transporting capacity of the blood as reflected 
in increased amount of total hemoglobin. 


Summario in Interlingua 


Es desecribite le responsas electrocardiographic e 
hemodynamic constatate post graduate exercitio in 11 
patientes con congenite complete bloco atrioventricu- 
lar. Le augmentos del proratas ventricular durante 
le exercitio revelava nulle correlation con le proratas 
in reposo, le proratas atrial, o le dimensiones del 
corde. Alterationes in le proportion inter le proratas 
atrial e ventricular esseva observate in omne le casos 
durante le effortio physic. Le capacitate de effortio 
physie esseva normal o levemente reducite in omne le 
casos. Isto es le resultato del mantenentia de un nor- 
mal volumine per minuta, un phenomeno que, de su 
parte, reflecte un concerto de plure factores, i.e. le 
acceleration del prorata ventricular, le augmento del 
volumine cardiae e del volumine per pulso, e un ¢a- 
pacitate normal o supernormal de transporto de oxy- 
geno in le sanguine con le resultato de un augmento 
del quantitate total de hemoglobina. 
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The Direction of Blood Flow in Anomalous 
eft Coronary Artery Arising from the Pulmonary Artery 


By Davin C. SaBiston, JR., M.D., CATHERINE A. Nem, M.D., anp 
HELEN B. Taussic, M.D. 


. MYOCARDIAL infarction in infancy sece- 
I ‘Hi ondary to the anomalous origin of the 
le’t coronary artery from the pulmonary 
aitery is now a condition that is being recog- 
nized with increasing frequency during life. 
One of the more interesting aspects of this 
congenital abnormality is the problem of the 
direction of the blood flow in the left coronary 
artery. In 1886 St. John Brooks! first postu- 
lated that the flow in an anomalous coronary 
artery was retrograde. Following an anatomic 
dissection in 2 eases in which the right cor- 
onary artery arose from the pulmonary ar- 
tery, he concluded that arterial blood flowed 
from the normal left coronary artery, which 
arose from the aorta, through anastomotic 
collateral vessels into the right coronary ar- 
tery with ultimate drainage into the pulmo- 
nary artery. If the flow is retrograde, it is 
apparent that one of the coronary arteries is 
not only failing to supply the myocardium 
but is actually draining fully oxygenated 
blood from the heart into the pulmonary ar- 
tery. Recently Edwards? and others have pre- 
sented further evidence in support of this 
view. The present communication concerns a 
patient with anomalous origin of the left cor- 
onary artery from the pulmonary artery in 

'om the direction of blood flow in this vessel 

Ss studied and demonstrated conclusively. 


Case Report 
. L. (B-65692). This 244-month-old male in- 
t was referred to the Harriet Lane Home Car- 
Clinie of the Johns Hopkins Hospital on June 
959. He was originally examined at the Memo- 
Hospital of the University of North Carolina 


‘om the Department of Surgery and the Harriet 
42 e Cardiae Clinic of the Department of Pediatrics, 

Johns Hopkins University School of Medicine 

Hospital, Baltimore, Md. 

ided by a grant (H-2864) from the National 
« rt Institute, U. S. Public Health Service, Bethesda, 
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where a diagnosis of an anomalous origin of the 
left coronary artery from the pulmonary artery 
had been made by Drs. Herbert Harned and 
George Summer. The family history was not con- 
tributory. The child had a 4-year-old sibling, who 
was healthy and normal. The mother had noted 
considerable vomiting toward the end of the preg- 
nancy and her weight gain had been 28 pounds. 
Delivery was performed by cesarean section 12 
days prior to term and an excessive amount of 
amniotie fluid was noted. The birth weight was 
7 pounds 11 ounces. He was a slow feeder from 
the beginning, and had slightly grunting respira- 
tions. An examination at the end of 1 month was 
said to have been normal. When the infant was 
approximately 6 weeks of age, he suddenly became 
quite red in the face and vomited during a feed- 
ing and was dyspneic for a short time. Approxi- 
mately 2 weeks prior to admission he became irri- 
table and shortly thereafter had a deep reddish- 
blue color of the skin. He was very dyspneie and 
vomited several times. Shortly thereafter the at- 
tending pediatrician noted a heart murmur. Chest 
films were interpreted as showing cardiomeraly, 
and the child was referred to the Memorial Hos- 
pital of the University of North Carolina. Marked 
eardiae enlargement was noted, and a grade-I sys- 
tolie murmur was present along the left sternal 
border and at the apex. An electrocardiogram 
showed sinus tachycardia and the pattern of a 
recent anterior myocardial infarction. A cineansi- 
ocardiogram showed the left ventricle to be mark- 
edly enlarged. with a very thin wall. There was 
no evidence of an intracardiae shunt. A diagnosis 
of anomalous origin of the left coronary artery 
from the pulmonary artery was made. 

On admission to the Johns Hopkins Hospital 
the infant’s weicht was 11 pounds. 11 ounces. He 
appeared well develoved and well nourished. He 
was active, alert. and without evanosis. The res- 
pirations were 44 per minute and had a grunting 
quality. but there was no marked respiratory dis- 
tress. The heart was enlarged to the left anterior 
axillary line and the sounds were somewhat dis- 
tant. The second aortic and pulmonary sounds 
were equal. A grade-II, slightly harsh, systolic 
murmur was heard along the left sternal border 
and radiated over the precordium. The blood 
pressure in the right arm by the flush technic was 





Electrocardiogram at age of 2 months. 


90. The femoral pulses were easily palpable. The 
lungs were clear to percussion and auscultation. 
The liver was palpable 1.5 em. below the right 
costal margin and the spleen was felt 2 em. below 
the left costal margin. The remainder of the exami- 
nation was not remarkable. 

Laboratory data: The hematocrit value was 32, 
the hemoglobin 10.1 Gm. per 100 ml. and the leu- 
koeyte count was 13,550 per mm.*? An electrocar- 
diogram (fig. 1) showed sinus tachycardia at 140 
per minute, left axis deviation, deep Q in leads 
I, aV,, V4, and V;, elevation of the S-T segments 
and inverted T waves in V; and Vg. The diagnosis 
was made of recent anterior infarction. 

A review of the chest films showed marked ear- 
diomegaly with normal pulmonary vascular mark- 
ings (fig. 2). The cineangiocardiogram revealed a 
small right heart with a massively dilated left 
ventricle. The left ventricular wall was quite thin 
and pulsations were barely discernible. No evidence 
of filling of the left coronary artery from the 
pulmonary artery was seen. 
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The diagnosis of anomalous origin of the left 
coronary artery from the pulmonary artery was 
confirmed and it was decided that operation should 
be performed. On June 6 the infant was lightly 
anesthetized with cyclopropane and a left anterior 
thoracotomy was performed with entrance into 
the chest through the fourth intercostal space. A 
considerable amount of fluid escaped from the 
pericardium. The left ventricle was greatly dilated. 
A definite myocardial infarct was present on the 
anterolateral surface of the left ventricle measu”- 
ing approximately 3 by 4 em. (fig. 34). With each 
beat of the heart the area of the infaret bulged 
paradoxically. A chest retractor was poorly tole»- 
ated, producing arrhythmias, bradyeardia, a1 
hypotension. It was removed and most of the 0} - 
erative procedure was done without it. The let 
coronary artery was dissected and was found |) 
arise from the pulmonary artery. It was a vess | 
of normal size and its anterior descending ar | 
cireumflex branches were also visualized. T° 
pressure in the left coronary artery was record: | 
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30/15 mm. Hg. An arterial clamp was then 
plied to the proximal portion of the artery at 
origin and the distal pressure was found to be 
mm. Hg systolic. A simultaneous mean pressure 
‘yom the pulmonary artery was 25 mm. Hg. A sam- 
» of blood from the anomalous left coronary 
a tery was found to have 100 per cent oxygen sat- 
ation. At the same time saturation of a sample 
om the pulmonary artery was 76 per cent. These 
servations were considered to demonstrate con- 
‘asively that the flow in the anomalous coronary 
a’tery was retrograde into the pulmonary artery. 
Tne anomalous artery was then ligated with 3 su- 
ure ligatures (fig. 34) proximal to its division 
into anterior descending and circumflex branches. 
At this time the systolie systemic arterial pressure 
rose from 90 to 120 mm. Hg and it was thought 
that movement of the left ventricular infarct was 
less paradoxical. Concentrated phenol was then 
applied to the entire surface of the heart for de- 
epicardialization. The pericardium was left open 
and the chest was closed with catheter drainage of 
the pleural cavity. The patient tolerated the pro- 
cedure well. An electrocardiogram was recorded 
continuously during the procedure and no signifi- 
cant or persistent changes occurred. The presumed 
course of blood flow in the left coronary artery 
before and after ligation is shown in figure 3B. 
Following operation the child made an unevent- 
ful recovery. The mother noted a marked difference 
in his appetite and in ability to eat without re- 
spiratory distress. Six months after operation his 
physician reported that he is gaining weight and 
doing well. A recent electrocardiogram definitely 
showed less evidence of left ventricular myocardial 
ischemia, and a chest film showed a slight decrease 
in the size of the heart. 


Discussion 

in 1911 Abrikossoff* first reported anoma- 
nis origin of the left coronary artery from 
pulmonary artery. Little interest was 
wn in this condition except for occasional 
iorts until 1933 when Bland, White, and 
: tland* first recorded an electrocardiogram 
in infant with this condition and described 
clinical and pathologic features. More than 

cases are now recorded in the literature. 
“arly diagnosis of anomalous origin of the 
coronary artery from the pulmonary ar- 
vy is essential if successful therapy is to be 
1 ployed. In many infants with this anomaly 
' ocardial damage may become so extensive 
t the changes become largely irreversible 
‘hin a relatively short period. For this 
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Figure 2 
Preoperative chest film demonstrating marked en- 


largement of heart, particularly of the left ven- 
tricle. 


reason early recognition and diagnosis is im- 
perative if the most successful results are to 
be obtained by surgical therapy. The condi- 
tion should be suspected in an infant having 
cardiomegaly associated with electrocardio- 
graphic evidence of left ventricular infarction. 
Further confirmation may be obtained by 
angiocardiography with demonstration of a 
normal right ventricle and a massively en- 
larged, thin-walled, left ventricle. It has been 
noted previously that the anomalous left coro- 
nary does not usually fill from the pulmonary 
artery when contrast media are injected into 
the right side of the heart, but the normal 
right coronary artery arising from the aorta 
may be demonstrated by the performance of 
a retrograde aortogram. 

The seriousness of this anomaly is empha- 
sized by the fact that in untreated cases death 
secondary to myocardial infarction and car- 
diae failure usually occurs within the first 5 
months. An excellent review of the clinical 
manifestations and course of infants with this 
anomaly has been published recently by 
Keith.5 

In the past various forms of surgical ther- 
apy have been advocated. Gasul and Loeffler® 
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fi st suggested the creation of an aortic-pul- 
monary fistula in an effort to increase the arte- 
r al pressure and oxygen content of the blood 
ii the pulmonary artery. This was attempted 
b~ Potts’ on two occasions but was unsuccess- 
fil. In 1955 Kittle and associates* planned a 
ce ustriction of the pulmonary artery just dis- 
ttl to the origin of the anomalous left cor- 
o ary artery in an effort to increase the pres- 
sire within it, but the infant died while the 
incision was being made. Others have recog- 
n zed that the ideal surgical approach to this 
ecndition is transplantation of the anomalous 
ccronary artery into a systemic artery by di- 
rect anastomosis. Such a procedure is neces- 
sarily tedious and difficult, and infants with 
this condition have an extremely limited myo- 
cardial reserve. This procedure was attempted 
by Mustard® in 1953 but the child did not 
survive. Apley and associates’? advocated re- 
section of the infarct as a means of reducing 
the paradoxical motions of the left ventricle 
as well as ligation of the left coronary artery. 
Paul and Robbins" have employed tale pou- 
drage and recommend its use. In our own 
experience 2 infants have been treated by 
chemical de-epicardialization (phenol) in an 
effort to revascularize the left ventricle. This 
procedure has appeared to provide real bene- 
fit, since both children are surprisingly well 
2 and 4 years following operation although 
cardiomegaly persists.* 
Within the past several years there has been 
increased interest in the direction of blood 
flow in an anomalous coronary artery arising 
‘19m the pulmonary artery. In 1886 St. John 
Books! reported observations on 2 hearts 
»th this condition, which he found inciden- 
« ly in the anatomic dissecting laboratory. In 


These infants will be reported separately as a part 
t our total experience with this condition. 
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both instances the right coronary artery arose 
from the pulmonary artery and his dissections 
led him to make the following observation: 
‘*A consideration of this case will show that a 
very interesting question is connected with it. 
Here are two arteries belonging to the differ- 
ent circulations—the pulmonary and the sys- 
temic anastomosing with each other. In these 
circulations, as is well known, the arterial 
pressure is very much greater in the systemic 
than in the pulmonary; how then did the 
blood flow in the anomalous coronary artery? 
There cannot be doubt that it acted very much 
after the manner of a vein, and that blood 
flowed through it towards the pulmonary ar- 
tery, and from thence into the lungs.’’ Later, 
Maude Abbott?? also endorsed this theory of 
retrograde flow of blood under these circum- 
stances. Recently Edwards? has renewed in- 
terest in a reconsideration of this problem and 
has called attention to the fact that infants 
with congenital cyanotic cardiac disease often 
have an arterial oxygen saturation whivh is 
below that of the venous blood in patients 
without right-to-left shunts. Yet these patients 
do not show clinical or pathologic evidence of 
myocardial ischemia. For this reason he con- 
cludes that the reduced perfusion pressure in 
the anomalous left coronary artery is the most 
important feature, and has advocated ligation 
of this vessel as the therapeutic method of 
choice. This has been performed by Morrow,'* 
Jahnke,!* and others. Edwards’ offered the 
following points in support of the theory of 
retrograde flow: ‘‘(1) In both normal and 
anomalous coronary arteries anastomoses exist 
between the branches; (2) in anomalous ori- 
gin of the left coronary artery from the pul- 
monary artery both the right and left cor- 
onary arteries have been observed to have been 
extremely dilated and tortuous in a manner 


Figure 3 
A. Illustration of heart at operation showing area of infarction and aneurysmal dilation 
of left ventricle. The left coronary artery was ligated at its origin. B. Direction of blood 
flow in anomalous coronary artery. Before ligation oxygenated blood from the normal 
right coronary artery under systemic arterial pressure flowed through collateral vessels 
into the left coronary with retrograde drainage into the pulmonary artery. After ligation 
the arterial blood was shunted to the peripheral circulation of the left coronary artery 


where it could be used by the myocardium. 
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similar to that occurring in other situations 
in which arterial venous communications are 
known to be present; (3) clinical evidence of 
myocardial ischemia is usually not apparent 
until several months after birth at a time 
when the difference between the pressures in 
the systemic and pulmonary circuits become 
established; (4) perfusion studies on post- 
mortem specimens with these anomalous ves- 
sels show evidence of large communications 
between the anomalous and normal coronary 
arteries ; and (5) an observation by Apley and 
associates that when the coronary artery which 
arose from the pulmonary trunk was divided 
at operation bright red blood flowed freely 
from its distal end.”’ 

We have also been able to demonstrate free 
communication between the left and right cor- 
onary arteries in 2 autopsy specimens of the 
heart from infants with anomalous origin of 
the left coronary artery from the pulmonary 
artery. Radiopaque contrast media injected 
into the right coronary artery completely 
filled the left coronary artery immediately and 


actually prior to the filling of the coronary 
veins. Similarly, methylene blue injected into 
the right coronary artery quickly filled the 
left coronary artery and was noted to flow 
into the pulmonary artery in significant 
amounts. 


In the present case it was possible to isolate 
the anomalous coronary artery that arose from 
the pulmonary artery and to measure the pres- 
sure within it. This was first done with the 
vessel open and later with it occluded at its 
origin. With proximal occlusion of the vessel 
the pressure rose sharply in the artery, thus 
suggesting strongly that the source of blood 
was from the collateral branches. In addition, 
a sample of blood drawn from the anomalous 
artery showed full oxygen saturation (100 
per cent), whereas a simultaneous sample 
from the pulmonary artery showed a satura- 
tion of 76 per cent. These observations appear 
to demonstrate conclusively that the blood in 
an anomalous left coronary artery arising 
from the pulmonary artery does in fact flow 
in a retrograde manner. It lends further sup- 
port to the concept that ligation of the vessel 
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at its origin is a rational method of treatmen . 
This procedure was performed in the infar: 
discussed in the present communication wit'; 
apparent success. 


Summary 

An infant with anomalous origin of the le 
coronary artery from the pulmonary arter - 
is presented, and the problem of the directic 
of blood flow in the anomalous vessel is di - 
cussed. Determinations of arterial pressw 
and oxygen saturation in the blood of tl > 
anomalous artery have demonstrated that tl 
blood in this vessel flowed in a retrograc: 
manner. It is concluded that in this conditic 
oxygenated blood flows from the aorta int 
the normal right coronary artery and pass: 
through collateral branches into the left cor- 
onary artery with ultimate drainage of the 
blood into the pulmonary artery. Ligation of 
the anomalous coronary artery with concom:- 
tant de-epicardialization appears to be a ra- 
tional and effective method of therapy. For 
maximal effectiveness the operation should be 
performed prior to the onset of irreversible 
changes, and emphasis is placed upon the im- 
portance of early diagnosis and prompt treat- 
ment. 

Summario in Interlingua 


Es presentate le caso de un infante con un arteria 
sinistro-coronari a origine anormal in le arteria pul- 
monar. Le problema del direction del fluxo in le vaso 
anormal es discutite. Determinationes del tension ar- 
terial e del saturation de oxygeno in le sanguine del 
anormal arteria ha servite a demonstrar que le fluxo 
del sanguine in iste vaso sequeva un direction retro- 
grade. Es concludite que in iste condition sanguine 
oxygenate flue ab le aorta a in le normal arteria 
dextero-coronari e passa per brancas collateral a in 
le arteria sinistro-coronari, resultante ultimemente in 
un drainage del sanguine a in le arteria pulmonar. 
Ligation del arteria coronari anormal in concomitantia 
con dis-epicardialisation pare esser un plausibile 
efficace methodo therapeutic. Pro esser maximalmen‘2 
efficace, le operation deberea esser effectuate ante '¢ 
declaration de irrevertibile alterationes. Es sublinea'e 
le importantia de un precoce diagnose e de un promp 
tractamento. 
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It cannot be a subject of surprise that, with the above opinions, acquired chiefly 
during the latter period of his life, he should have retracted, in his second edition, the 
much more accurate doctrines respecting bellows-murmur as a sign of valvular disease, 
which he had advanced in his first;—transmitting to his disciples the confusion which 
reigned in his own mind, but which, like the storm that, in tropic climes, is the precursor 
of the purest, brightest weather, must, sooner or later, had his life been spared, have 
rolled away before the irresistible force of his purifying and enlightening genius.—J. 
Hore, M.D. Diseases of the Heart and Great Vessels. London, William Kidd, 1832, p. 16. 
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Sex Differences in the Electrocardiogram 


By Ernst Srmonson, M.D., Henry BLAcKBuRN, JR., M.D., THomas C. PucHNER, M.D., 
PAULINE EISENBERG, M.D., FeERNANDA RiBerro, M.D., AND 
MANUEL Mega, M.D. 


EX DIFFERENCES are not considered 

in contemporary clinical electrocardio- 
graphic interpretation. The more commonly 
used normal standards make no sex differen- 
tiation, and some are derived from men alone 
whereas others are composite data from men 
and women.!+ 

There is evidence from earlier studies that 
sex differences in the electrocardiogram may 
indeed exist.> Small numbers of subjects were 
analyzed; however, no statistical treatment 
was provided, and age and relative body 
weight were not considered in the compari- 
sons. 

This study provides data on differences in 
electrocardiographie characteristics of men 
and women that may contribute to improved 
discriminative value of the electrocardiogram 
in clinical interpretation. 


Material and Methods 


The 424 men of this study derive from a ran- 
domly selected sample of railroad employees, ages 
40 through 59 years, from 20 railroad companies 
operating in midwestern and northwestern United 
States.* The 142 women, ages 40 through 59, are 
employees of the Mt. Sinai Hospital, Minneapolis, 
the Mutual Service Insurance Companies, St. Paul, 
Minnesota, the Asbury Hospital, Minneapolis, and 
the Provident Mutual Life Insurance Company, 
Philadelphia, Pennsylvania. We selected this age 
range because it is most important in regard to 
electrocardiographie interpretation of coronary 
heart disease. 

For the experimental groups of “normal healthy” 
men and women, eliminations from a larger sample 
were made on the basis of nonelectrocardiographic 
criteria after medical history and physical exami- 
nation, urinalysis, and chest x-ray. On the basis 
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of these data subjects were excluded when ther 
was evidence of arterial hypertension (160 mm 
Hg systolic or 95 mm. Hg diastolic, or greater) 
any clinical diagnosis of heart disease, cardia 
murmurs greater than grade-II intensity, chroni: 
bronchopulmonary disease, renal disease, diabete: 
mellitus, thyroid disease, peptic ulcer, active gall 
bladder disease, or convalescence from recent in 
fections. The groups thus represent clinically) 
screened samples of the American working popu 
lation, in the age range 40 through 59 years. Rela 
tive body weight was calculated from height-weigh' 
data for age from the standard Medico-Actuaria 
tables. This is a rather crude measure but i: 
sufficient for gross characterization of underweight 
normal weight, and overweight. 

A supine resting 12-lead_ electrocardiogram 
(leads I, II, III, aVp, aVy, aVy, Vi-Vg) was 
recorded on standard direct-writing instruments, 
at 25 mm. per second paper speed, with 1 mv. = 
1 em. calibration. The measurements were made in 
duplicate by two investigators. Smoking and hard 
physical work were proscribed for at least 30 
minutes before the recording but prior meal intake 
was not rigidly controlled. 


Results 

Statistical analysis revealed no significant 
differences in electrocardiographic character- 
istics between partial age groups of 40 to 
49 and 50 to 59 years. Therefore, all sub- 
jects from 40 to 59 years were pooled with 
resultant total groups of 424 men and 142 
women. The average relative body weight of 
the men is 102.9 per cent and that of the 
women 97.4 per cent. Both values for relative 
body weight are not significantly different 
from the ‘‘normal’’ (100 per cent). The 5 per 
cent lower mean relative body weight in the 
women corresponds to a general trend in rv- 
gard to the reference data of 1912. Bot) 
groups include underweight, normal weigh , 
and overweight persons, but these are sim - 
larly distributed in the total groups, and th 
samples may be considered representative «‘ 
the general population in regard to relatiy: 
body weight. Differences in electrocardi - 
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Table 1 
teans (M), Standard Deviations (SD) of Amplitudes, Axis, and Intervals in 424 Healthy Men and 142 


ealthy Women, Ages 40 through 50 Years 











Standard Leads 


Men Women 
Mi SD; M2 SD: 


0.59 9.23 0.59 0.28 01 


0.23 0.30 0.19 0.31 04 
0.25 0.35 0.23 0.42 01 T; 
0.41 0.83 0.38 0.69 .03 Ts 
Ts 

2.69 6.16 2.70 —.19 


5.9 
7.50 3.33 8.09 3.37 —.60 T axis 
3.2 


1 3.10 3.59 3.19 —.38 =T 


QRS axis 
1.06 0.38 1.02 0.44 .04 =QRS 


1.90 
2.33 
0.43 


37.7 
5.01 


0.70 0.95 0.34 0.59 .35*** Intervals (.01 sec.) 


0.82 1.07 0.67 1.07 15 P-R 
1.61 2.21 1.40 2.39 21 QRS 


16.7 
9.0 1.3 


Statistical significance of the mean differences (M:-Mz) is evaluated by means of the t test 


(*p = <0.05; **p = <0.01; ***p = <0.0001). 


‘raphie characteristics between the sex groups 

are therefore not attributable to a different 
distribution of obese and underweight indi- 
viduals. 

Table 1 shows the means (M) and standard 
deviations (S. D.) of the amplitudes, axes, 
and intervals in the standard limb leads of 
both groups, the mean differences between the 
groups, and their statistical significance eval- 
uated by the t test. The most significant dif- 
erence is the shorter P-R and QRS duration 
in women. The differences in amplitudes are 
small and statistically not significant except 
or the slightly larger S wave in lead I in men. 

Table 2 shows the comparison of Q, R, §, 
aud T amplitudes in augmented unipolar 

ads. Since the QRS axis and T axis (table 
', are not significantly different between the 

oups, subdivision into partial positional 
oups was not necessary for the comparison 

the whole groups. The somewhat higher R 

ive in aVy in women corresponds to an aver- 

e axis deviation to the right, and is statis- 

ally significant at the p<0.05 level. The 

aller S wave in aVpg and aV;, and the 
zhtly greater T wave in aV;, were signifi- 
utly different. 

In general, the sex differences in amplitudes 

ind in limb leads are small although some 

ain statistical significance. 
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In contrast, figure 1 shows the highly sig- 
nificant differences in precordial leads, with 
smaller amplitude of R, S, and T waves in the 
women in all V leads, particularly from V2 


to V;. The largest difference in R-wave ampli- 
tude occurs in V; (about 25 per cent larger 
in men), and in the S wave and T wave in V3 
(about 80 per cent larger in men). 

The mean R/S ratio in Vj, is identical in 
both groups (0.22 in men, 0.21 in women). An 
analysis of the frequency distribution (in per 
cent) of the transitional zone is shown in table 
3. The transitional zone in men occurs most 
often in Vz (31.1 per cent), nearly identical 
to the frequency for V3 in women (33.3 per 
cent). The frequency of the transitional zone 
to the left of V3 is significantly higher in men, 
and to the right of V3; is significantly higher 
in women (tested by the chi-square test). The 
transitional zone from V4 to V¢ is three times 
more frequent in men than in women, and to 
the right of Vz is two times more frequent in 
women than in men. Therefore, the transi- 
tional zone of women is farther to the right, 
or counterclockwise. 

This was confirmed by an evaluation of the 
spatial orientation angle in the horizontal 
plane. Leads are expressed in terms of this 
angle, with use of the reference system of an 
earlier communication,’ in which an angle of 





600 SIMONSON, BLACKBURN, PUCHNER, EISENBERG, RIBEIRO, MEJ.: 


S Amplitude (nna R Amplitude (mm) 
f a os & 


ad 


T Amplitude (mm) 
& 


Mean R, S, and T amplitude in V, to V, in 424 
healthy men and 142 healthy women from 40 
through 59 years. Statistical significance of the 
differences is marked by asterisks. 


Table 2 
Means (M) and Standard Deviations (SD) of 
Amplitudes in 424 Healthy Men and 142 Healthy 
Women, Ages 40 through 59 Years 





Augmented Unipolar Limb Leads 


Q 
aVi is 0.34 
aVr 0.2% 0.35 
R 
aVr 47 0.63 
aVi 3.3 2.50 2.47 
aVr . 3.26 3.21 —.63* 
S 
aVr Ba 3.91 4.25 .94* 
aVi. c 1.51 1.12 ae" 
aVr x 1.30 1.43 ll 
T 
aVer 2. 0.72 —2.01 0.64 —.07 
aVi 0.88 0.71 1.06 0.67 —.18** 
aVr 1.40 0.81 1.32 0.70 .07 





Statistical significance of the mean differences 
(M.-M:) is evaluated by means of the t test (*p = 
<0.05; **p = <0.01; ***p = <0.0001). 


zero points left lateral, and an angle of 90° 
points directly forward with respect to the 
anatomic center of the heart. With this technic 


Table 3 
Distribution of QRS Transitional Zone Expresse | 
in Per Cent for 424 Normal Men and 142 Norm 
Women, Ages 40 through 59 





Location 
Vi 
V.-V2 
Ve 
V2-Vs 
Vs 
V3- Vs 
Vs 
Vi-Vs 
Vs 
Vs-Ve 
Vo 





the mean orientation angle of the transitional] 
zone is 64.3° in women and 59.4° in men. The 
difference is statistically highly significant, 
and confirms the results of the distribution 
analysis (table 3). 

However, the transitional zone in the ma- 
jority of men and women is located from the 
left of V2 to position V4, and extreme clock- 
wise rotation (transitional zone to the left of 
V;) or extreme counterclockwise rotation 
(transitional zone to the right of V2) is rare 
in both groups. The sex difference in location 
of the transitional zone does not account for 
the large differences in amplitudes of all de- 
flections in chest leads. 


Discussion 

Major sex differences in electrocardio- 
graphic wave amplitudes were found only in 
precordial leads (horizontal plane), and this 
was unexpected. The reason is not immediate- 
ly apparent, though the smaller heart of 
women, both absolute and in relation to the 
body weight,® may be a contributing factor. 
In a recent study® of the influence of chest 
configuration in men on the electrocardiogra 
and the spatial vectorcardiogram, direction 
rather than magnitude was affected. This 
makes it less likely that the different sex char 
acteristics of chest configuration account for 
the smaller electrocardiographie amplituds 
found in women. Breast adipose tissue 
women would not likely account for the ai- 
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itude differences, since differences are ap- 
irent in Ve at the sternum and V;-V¢ in the 
ft chest, although this factor cannot be en- 
rely eliminated. 
It ean be predicted that the magnitudes of 
‘1e mean and maximal spatial vectors for 
RS and T are smaller in women, though no 
ialysis of vector magnitudes was made. 
For clinical application it appears that no 
‘x differentiation need be made in regard to 
| mb-lead electrocardiographic amplitudes in 
his age group, but the shorter QRS duration 
i. women, found as well in earlier studies,’ 1 
aud the shorter P-R interval, must be con- 
sidered. This might also be explained by 
smaller heart size in women. On the other 
hand, normal limits for precordial-lead elec- 
trocardiographiec amplitudes, largely derived 
from men, may not be valid for women. Such 
limits are of more practical value for clinical 
interpretation than the means and 8.D. In 
these samples, for example, the upper 97.5- 
per cent limit of R-wave amplitude in V; is 
21 mm. in women, 25 mm. in men. 


Summary 

In 424 men and 142 women, clinically 
‘‘healthy,’’ ages 40 through 59 years, signifi- 
cant sex differences in electrocardiographic 
characteristics were found. The differences 
were minor in the limb-lead amplitudes (P, 
Q. R, 8S, T), but QRS and P-R duration was 
significantly shorter in women. Precordial- 
lead amplitudes (R, 8, T) were significantly 
smaller in women. Present normal standards 


derived from groups of men are not valid for 
women. 
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Summario in Interlingua 

In 424 maseculos e 142 femininas—omnes clinica- 
mente san e de etates de inter 40 e 59 annos—sig- 
nificative differentias sexual esseva constatate in le 
characteristicas electrocardiographic. Le differentias 
esseva minor in le amplitudes del derivationes extre- 
mitatal (P, Q, R, S, T), sed le duration de QRS 
e de P-R esseva definitemente reducite in le feminas. 
Le amplitudes del derivationes precordial (R, S, T) 
esseva significativemente plus micre in femininas. Le 
currentemente usate standards de normalitate deriv- 
ate ab homines non es valide pro feminas. 
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Studies of Peripheral Circulation during Sickle-Cell Crisis 


By FEuice MANFREDI, M.D., ANGELO P. Spoto, M.D., Herspert A. SautzMan, M.D., 
AND HERBERT QO. SreKkeEr, M.D. 


T IS WELL recognized that patients with 

sickle-cell disease may have a low satura- 
tion and tension of arterial blood oxygen. 
Although arterial anoxemia was first observed 
in 1942, its exact mechanism is still unknown.! 
It has been shown that the hemoglobin disso- 
ciation curve of these patients is shifted to 
the right, probably because of a decrease in 
erythrocyte pH.?:* Therefore, a normal level 
of oxygen saturation wou!d not be possible 
even in the presence of a normal oxygen ten- 
sion. A block of diffusion at alveolar-capillary 
membrane resulting in an increased pressure 
gradient of alveolar-arterial oxygen has also 
been suggested as a cause of arterial oxygen 
unsaturation. It appears more likely, how- 
ever, that abnormal venous admixture within 
the lungs, as reported in other anemias,® is 
responsible for a low arterial oxygen tension.® 
Congenital abnormalities in the lung vascula- 
ture, opening of pulmonary arteriovenous 
anastomotic channels, extremely low oxygen 
tension in the returning venous blood, or pul- 
monary parenchymal alterations have been 
suggested as mechanisms by which abnormal 
venous admixture within the lungs occurs.® 
Apparently, shunting of blood within the 
lungs accounts for the arterial oxygen un- 
saturation observed in sickle-cell disease. 

The possibility that abnormal shunts are 
also present in the peripheral circulation of 
these patients has not been investigated, al- 
though it has been recently suggested in the 
results of experiments intended to show ab- 
normal intrapulmonary venous admixture.® 
The present study was undertaken to investi- 
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gate the peripheral circulation in patien 
with sickle-cell disease. In particular, the po - 
sibility that peripheral shunting of blood o 
curs transiently and in relation to episod 
of crisis was considered and investigated. 


Methods 


Eighteen Negro subjects, ranging in age fro 
16 to 48 years, were studied in a total of 31 obse 
vations. The electrophoretic hemoglobin patte 
was SS in 11 patients, SC in 3 patients, and § 
in 1. The 3 remaining subjects had hemoglobi 
opathies, but the exact electrophoretic pattern 
could not be established because of recent blood 
transfusions. 

Eleven patients were asymptomatic at the time 
of the study. Repeated observations were made on 
the other 7 patients during and after sicklemic 
erises. Abdominal pain, joint symptoms, tempera- 
ture elevation, leukocytosis, and degree of hemoly- 
sis as indicated by changes in hematocrit value, 
reticulocyte count, and bilirubin level were used 
to identify a sickle-cell crisis. The extremities and 
in particular the hands of the patients during 
crisis were at normal temperature and not flushed 
or hot. 

Indwelling needles were placed in the brachial 
artery and a superficial forearm vein on the same 
side. Sufficient time was allowed to obtain a rest- 
ing state of the subject and to reestablish a free 
flow in the vein before blood samples were drawn 
simultaneously in oil-heparin syringes from the 
artery and the vein. In 2 patients studied during 
crisis, blood was also obtained by intravenous eathi- 
eterization at points from the superior vena cava 
to the superficial vein of the forearm. In 2 pa- 
tients in crisis, observations were made with and 
without a venous tourniquet at the wrist, in order 
to determine the effect of blockage of venous drain- 
age from the hand. 

Similar control studies were performed in 
anemic patients without the sickle-cell trait wi 
a mean hemoglobin concentration of 5.7 Gm. | 
cent, and in 3 febrile patients with a mean te’: 
perature of 38.7 C. 

Oxygen content and saturation, pH, and hen 
globin were determined on the paired blood sa 
ples. Oxygen and hemoglobin were measured 
the spectrophotometric method of Hickam a 
Frayser.* At low hemoglobin concentrations |: 
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ygen content was determined with a 15 per cent 
< ponin solution instead of the usual 30 per 
-at. Careful attention was given to the com- 
eteness of hemolysis in the blood samples for 
ygen determination, since sickle erythrocytes 
ve an inereased resistance to hypotonic solu- 
ns.8 Standard Van Slyke determinations for 
ygen content and capacity were made for com- 
rison with the results obtained by the spectro- 
otometric method on 11 different arterial or 
nous samples. The mean difference between the 
inometrie and the spectrophotometric technics 
is -0.5 vol. per cent for oxygen content and +0.3 
l. per cent for oxygen capacity. The pH of 
hole blood was measured with a Cambridge model 
' pH meter equipped with an enclosed glass elec- 
de. Measurements were made at room tempera- 
ure and corrected to 37 C. by Rosenthal’s factor.® 


Results 

The 11 asymptomatic individuals and the 
5 patients studied after resolution of crisis 
demonstrated a decrease in mean arterial oxy- 
gen saturation to 87.9 per cent (table 1, fig. 
1). The mean superficial vein oxygen satura- 
tion was 66.5 per cent, quite comparable to 
the value reported by Roddie et al.?° for oxy- 
gen saturation in blood from superficial veins 
im a group of 15 young healthy subjects. The 
mean arteriovenous oxygen difference for the 
group was 2.37 vol. per cent. Fourteen sets 
of observations were made on 7 patients dur- 
ing sickle-cell crisis, 1 patient (G., J.) being 
studied during crisis on 5 different occasions. 
In this group, the arterial oxygen saturation 
was again found to be low, with a mean of 
86.6 per cent. The venous, oxygen saturation 
was constantly high, with a mean of 81.9 per 
cet. The mean arteriovenous oxygen differ- 
e during crisis was 0.47 vol. per cent, and 
mean arteriovenous pH difference was 
'v 0.010, in contrast to the value of 0.042 

nd in the group not in crisis (fig. 1). 
‘ormal arterial and venous oxygen satura- 
‘S With a mean arteriovenous difference of 
) vol. per cent were observed in the control 
‘up of 9 patients with anemia or fever (fig. 


atients G., J.; H., J.; and L., B. were 
\ lied on 4 to 6 occasions on different days. 
y were all asymptomatic during at least 
study. Figure 2 summarizes the essential 
1 on patients G., J.; and H., J. A small 
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MEAN VALUES FOR THE GROUPS 


Sickle Cell Disease, Sickle Cell Disease, 
Not in Crisis In Crisis 


A= Artery 
V= Vein | Anemia - Fever 


(Mean Hb: 5.7 Gms %; 
( )= No. of Observations meon T°: 38.7 C°) 


Figure 1 
Mean arteriovenous differences for oxygen satura- 
tion (left) and pH (right) in a group of asympto- 
matic patients with sickle-cell disease, in a group 
during acute crisis, and in a control group with 
anemia or fever of various etiology. 


arteriovenous difference for oxygen and pH 
was observed during crisis, and widening of 
the gradients occurred as symptoms subsided. 
When blood samples were obtained from 
the superior vena cava or deep venous system 
of the arm, a normal arteriovenous difference 
was found even during crisis. Figure 3 pre- 
sents 2 examples of arteriovenous pairs with 
venous blood drawn from deep and super- 
ficial venous circulation at the same time. 
In 2 symptomatic patients with small oxy- 
gen and pH arteriovenous gradients, the ap- 
plication of a venous cuff above the wrist, 
which prevented the venous return from the 
hand, resulted in decreased oxygen and pH 
blood values in the superficial vein. The arte- 
riovenous gradient for oxygen increased from 
0.32 to 3.24 vol. per cent in the first patient, 
and from 0.44 to 1.31 vol. per cent in the 
second patient. Concomitantly, the arterio- 
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Table 1 
Data in Eighteen Patients with Sickle-Cell Anemia 


A-V 
Brachial artery Superficial vein difference 
Patient Clinical Hb Hb Ozcont. QO: sat. Hb Orzcont. O: sat. O2 cont. 


No. condition Age x type (Gm. %) (vol.%) (%) pH (Gm. %)(vol. %) (%) pH = (vol. %) 


. B., Jo. not in 19 ) 9, 10.3 83.6 _ 9.5 9.1 70.2 = 1.2 

crisis 
not in 19 I : é 9.0 89.8 
crisis 

in 21 } = 9.0 
crisis 

in ; 8.4 
crisis 

in “ 9.8 
crisis 

in 5. an 426 5, i 7.421 
erisis 
not in 52 Re be z 52.6 7.345 
crisis 

in : 6 § 393 ; ; 77: 7.383 
erisis 

in é } Ss 3; 98. 7 2 93. 7.460 
crisis 

in 5.8 93. “ § 3.5 , 7.306 
erisis 

in J 3. ; 7 5 33 8. 7.348 
crisis 
not in 2.5 5. 3.6 31k gj 7.290 
erisis 

in g J a § 3. o 7 7.394 
crisis 


in 


crisis 


in 
erisis 
not in 
erisis 
in 
3-20-59 crisis 
not in 
7-6-59 crisis 
: MS ML. not in 
erisis 
aig ae" not in 
crisis 
, aL, BR. not in 
crisis 
; Be A. in 
10-15-58 crisis 
not in 
crisis 
not in 
crisis 
not in 
erisis 
not in 
crisis 
not in 
crisis 
in f Gf ; i 8.0 
erisis 
not in t r J 6.9 
crisis 
not in g J 9. i 4 5.9 
crisis 
not in of J F : 7.3 
crisis 
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Figure 2 


Arteriovenous oxygen differences and clinical course of 2 patients with sickle-cell disease. 


venous gradient for pH increased from 0.004 
to 0.018 and from 0.002 to 0.008 in the 2 
subjects. 
Discussion 

This study indicates that during sickle-cell 
crisis arterialized blood is present in the 
superficial veins of the forearm, as evidenced 
by the oxygen content and pH values. In all 
the determinations on patients with sickle- 
c.'l disease who were not in crisis and in the 

itrol patients who were febrile or anemic, 
w de arteriovenous differences for oxygen and 
p | were observed. The narrow arteriovenous 
d ference during crisis suggests an increase 
i: blood flow or a decrease in oxygen uptake 
b the tissue. 

‘ever or anemia, or both, during crisis 
“ ild aeeount for arterialization of venous 
) od on the basis of an inerease in periph- 

| blood flow. However, the 9 patients with- 
oi. sickle-cell disease but with fever or pro- 
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found anemia showed a normally wide 
arteriovenous difference for oxygen. Further- 
more, the appearance of the extremities of 
these patients in crisis did not suggest dilated 
vasculature or increased blood flow. 

It is possible that the arterialization of 
venous blood may be due to decreased oxygen 
utilization by the tissues during crisis. How- 
ever, in a group of 13 patients with sickle- 
cell anemia, Leight et al.14 found an increase 
in per cent oxygen utilization by the tissues. 
In view of the lack of correlation between the 
inerease in cardiac index and the decrease in 
hemoglobin level, they postulated the exist- 
ence of a peripheral compensatory mechanism 
whereby the per cent of oxygen extraction in 
the tissues is increased as the oxygen content 
of arterial blood is lowered. Since most of our 
patients had arterial oxygen unsaturation, 
Leight’s observation would suggest a low oxy- 
gen content in the returning superficial ve- 
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Figure 3 
Oxygen gradient between arterial and deep venous 
system (superior vena cava and axillary vein), and 
between arterial and superficial venous system 
(superficial vein of the forearm) in 2 patients 
with sickle-cell disease during an acute crisis. 


nous blood. It must be emphasized that the 
patients reported by Leight were not studied 
during acute crisis. Moreover, it is possible 
that the increased oxygen utilization by the 
tissues demonstrated by these investigators 
occurred in the deep muscles and not in the 
cutaneous areas, since in their study the arte- 
riovenous differences referred to mixed ve- 
nous blood samples from the pulmonary 
artery. 

It may be postulated that arterialization of 
superficial venous b!ood during sickle-cell eri- 
sis results from arteriovenous shunts in the 
superficial tissues of the hands. Arteriovenous 
anastomoses of considerable size have been 
demonstrated anatomically in the skin.?” 
Moreover, even in the absence of anatomically 
distinct shunts, the blood may bypass the 
major portion of the capillary network where 
oxygen is removed by the tissues. Neuroregu- 
latory mechanisms may control the flow of 
blood through the various pathways.*: 14 It is 
well recognized that both vasodilator and 
vasoconstrictor nerves have a part in regu- 
lating the circulation through the skin of the 
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forearm.’ In sickle-cell disease, Kimmelsti: 
observed ischemic necrosis without vascula 
thrombosis in various organs including tl 
lungs..° He postulated that a neurogeni 
mechanism affecting the capillaries is the fa 
tor initiating sickle-cell crisis. This neur 
genic mechanism could be responsible for d 
verting arterial blood to the cutaneous veil 
through anatomic or functional bypasses, s 
that oxygen could not be removed by the ti: 
sues. The widening of the arteriovenous di 
ference when a venous tourniquet was place 
at the wrist or when samples were drawn fro 
the deep venous system via catheterizatio 
indicates that only the superficial vasculatu 
is involved in this phenomenon. 

Regardless of the mechanism involved, the 
correlation between a narrow arteriovenous 
difference and sickle-cell crisis appears to be 
consistent. It is suggested that the finding o! 
arterialized venous blood in patients with 
sickle-cell anemia is an additional aid in the 
differential diagnosis of sicklemie crisis. 


Summary 

In 18 Negro patients with sickle-cell anemia 
or sickle cell-hemoglobin C disease, gradients 
of oxygen and pH were measured between 
brachial artery and superficial and deep ve- 
nous system of the upper extremity. The re- 
sults obtained during crisis were compared 
with those obtained from asymptomatic pa- 
tients. 

Arterial oxygen unsaturation, with normal 
arteriovenous gradients for oxygen and pll 
was observed in the 11 asymptomatic patients. 
Unusually low arteriovenous gradients for 
oxygen and pH, mainly due to abnormal ve- 
nous values, were found when blood draining 
from cutaneous areas was compared with art»- 
rial samples in the 7 patients studied durin: 
acute crisis. The 5 patients restudied aft 
symptoms subsided showed a return towa) 
normal of arteriovenous differences. 

The evidence suggests that during criss 
arterialization of venous blood is the result 
anatomic or functional bypasses in the supe ’- 
ficial circulation, so that oxygen is not 1: 
moved by the tissues. It is postulated that : 
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scular neurogenic mechanism may be the 

ecipitating factor in sickle-cell crisis. 

It is also suggested that a low arteriovenous 

ygen gradient or arterialization of super- 

ial vein blood may be used as a laboratory 
¢ d in establishing the diagnosis of sickle-cell 

isis in uncertain cases. 


Summario in Interlingua 


In 18 patientes negre con anemia a cellulas falci- 
{forme o morbo drepanocytic a hemoglobina C, le 
cvadientes del oxygeno e del pH esseva determinate 
i ter le arteria brachial e le systema venose super- 

ial e profunde in le extremitates superior. Le re- 

lItatos obtenite ab patientes in stato de crise esseva 
mparate con illos ab patientes asymptomatic. 

Dissaturation oxygenie arterial in le presentia de 
1ormal gradientes arterio-venose pro oxygeno e pH 
sseva Observate in le 11 patientes asymptomatic. 

nusualmente basse gradientes arterio-venose pro oxy- 
geno e pH, principalmente in consequentia de anor- 
mal valores venose, esseva trovate in comparationes 
de sanguine drainate ab areas cutanee con specimens 
arterial in le 7 patientes studiate in stato de crise 
acute. Le 5 patientes qui esseva restudiate post que 
le symptomas subsideva monstrava un retorno verso 
le norma econ respecto al differentias arterio-venose. 

Le observationes pare indicar que durante le crise 
un arterialisation de sanguine venose es causate per 
detornos anatomie o functional in le circulation super- 
ficial, de maniera que le oxygeno non es acceptate per 
le tissus. Es postulate le possibilitate que un mech- 
anismo vascular neurogenic es le factor precipitante 
in le erise drepanocytiec. 

Ks etiam suggerite que le constatation de un basse 
gradiente arterio-venose de oxygeno o de arterialisa- 
tion del sanguine venose superficial pote esser usate 
como adjuta laboratorial in establir le diagnose de 
crise drepanoeytie in casos dubitose. 
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The Use of Anticoagulants in Coronary Heart Disease 


Progress and Problems: 1960 


By Irvine 8. Wrieut, M.D. 


HILE anticoagulants in the treatment 

of coronary heart disease are now 
widely accepted throughout the civilized 
world and they are used daily in the treat- 
ment of many thousands of patients, some 
problems relating to their use still remain to 
be resolved. The purpose of this paper is to 
review some of these problems and to suggest 
methods by which they may be met. It is not 
necessary to present new evidence for the use 
of anticoagulants in the treatment of myo- 
cardial infarction. The original findings of 
the Committee on Anticoagulants of the 
American Heart Association! have been con- 
firmed by workers in many countries on both 
sides of the Iron Curtain. Cardiologists and 
internists as well as many well-trained gen- 
eral practitioners carry out anticoagulant 
therapy satisfactorily. Treatment is easier 
with the patient in a hospital, but is possible 
while the patient is home provided accurate 
laboratory facilities are readily available. The 
question whether it is desirable to give all pa- 
tients with acute myocardial infarctions anti- 
coagulant therapy is one that each physician 
must decide for himself. Most leading cardi- 
ologists state that they are unable to differen- 
tiate during the early stages of an attack 
between patients who will continue as ‘‘good 
risk’’ and those who will become ‘‘bad risk’’ 
patients. The result of not administering anti- 
coagulants to some of the so-called ‘‘good 
risk’’ cases has too often been the develop- 
ment of severe complications of a thrombo- 
embolic nature.2 Under most circumstances 
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anticoagulants are given if clinical and lal 
oratory facilities are readily available. 


The Technic of Therapy 

There are many anticoagulants availabl 
for use by the physician. Heparin still r« 
mains the choice when rapid anticoagulan 
action is desired. Usually it is given in dos 
ages of 75 to 100 mg. intravenously or sub 
cutaneously. (U.S.P. XVI minimum potenc; 
is proposed as 120 units per mg.) Intravenous 
action is somewhat more rapid but results in 
a brief but marked prolongation of the clot- 
ting time with restoration to normal within 
4 to 8 hours or less. Subcutaneous or intra- 
muscular injections of heparin are now widely 
used in dosages of 75 to 100 mg. given at 
intervals of 8 to 12 hours, depending on the 
clotting time. In some areas heparin is used 
throughout the acute stages of the attack. 
The Lee-White clotting time, although a 
crude test, still remains the choice for the 
control of heparin administration. It is de- 
sirable that the clotting time, which may in- 
crease to 3 or 4 times the control level, return 
to approximately twice the control time just 
prior to the next injection. For example, if 
the clotting time by the test performed is 
normally 8 minutes, a test performed prior 
to the next injection should not be shorter 
than approximately 16 minutes. If it is 
shorter, it indicates that the time space be- 
tween the 2 injections should be decreasel 
or the dosage increased. If it is much longer 
than twice normal, the time spacing shoul | 
be spread in an effort to avoid overdosag:. 
Many physicians now give from 1 to 4 dos:s 
of heparin during the initial period of ant - 
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.oagulant therapy for myocardial infarction. 
‘here is, however, little valid evidence that 
iis is necessary in patients who are not ob- 
iously very ill at the time. Given at intervals 
‘ 24 hours or more, it has not proved suc- 
.ossful. The long-acting preparations of hep- 
-rin are used less frequently than formerly. 
‘ ublingual or oral administration of heparin 
of no value for anticoagulation. 
Coumadin (Warfarin sodium, Liquamar 
phenprocoumon), Dicumarol (bishydroxy- 
coumarin), or phenylindanedione are usually 
-tarted at the same time the heparin is begun. 
All these anticoagulants and other equally 
fective derivatives of similar compounds are 
iow in common use. They should be adminis- 
tered in an initial large dose. The second day 
the patient should receive approximately one 
half the starting dose and thereafter the dose 
that is considered to be average for the drug. 
By this time the prothrombin time will be 
found to be prolonged; with daily determina- 
tions of prothrombin times, it is possible to 
establish a stabilizing dose. The most satisfae- 
tory initial dose of coumadin is between 35 
aud 45 mg. daily, and the second dose 15 to 
20 mg. Beginning with the third day the pa- 
tient receives 5 to 10 mg. daily. For Liquamar 
the initial dose is usually 15 to 21 mg., the 
second dose 9 to 12 mg., and the daily dose 
thereafter 3 or 6 mg. When the effect of the 
prothrombin time is considered to be at ther- 
apeutie levels, heparin is discontinued. A 
satisfactory prothrombin time should be be- 
tween 1144 and 2 times the normal control 
prothrombin time. For example, if the con- 
trol prothrombin time is 15 seconds, the treat- 
‘nt level should be between 22.5 and 30 
‘onds, preferably dividing this figure about 
half (26 or 27 seconds). 
"he contraindications have been reported 
ny times, and must be well understood by 
who prescribe anticoagulants. Occasionally 
physician is confronted with the fact that 
patient has had a duodenal ulcer and may 
n have suffered a hemorrhagic episode in 
past. This presents a calculated hazard, 
it is usually more likely that the patient 
| die or suffer severe complications from 
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his myocardial infarction than from the duo- 
denal ulcer, which may have been relatively 
quiescent for months or even years. Under 
such circumstances, antacid or neutralizing 
preparations are administered and the patient 
receives an ulcer diet. He is carefully watched 
for evidence of bleeding, but otherwise anti- 
coagulant therapy is carried on in the usual 
manner. Many other examples might be given 
in which special care is essential. 

The Value of Long-Term Anticoagulant Therapy 

Once the vaiue of the administration of 
anticoagulants during the first month after 
an acute myocardial infarction was well es- 
tablished, the question arose as to how long 
anticoagulant therapy should be continued. 
Series of cases were compiled to evaluate the 
effect of continued treatment on the compli- 
cations or on the longevity of patients who 
had suffered one or more myocardial infare- 
tions. Many reports have appeared, notably 
by Nichol,? Borg, Keyes, Drake, and Smith‘ 
Tulloch,> Askey,® Waaler,’ Suzman,® Owren,?® 
and Manchester.!® These studies have been 
developed in a variety of ways, and some 
have justifiably been criticized from a strictly 
statistical viewpoint. The consistency of their 
results could not be ignored, however, and as 
the results accumulated they presented fairly 
strong evidence in favor of long-term anti- 
coagulant therapy. Friedberg" recently com- 
piled a table that included in summary the 
sum of 2,253 control cases and 735 treated 
cases. The mortality for the treated cases was 
consistently reduced to between one third and 
one quarter of that of the control cases and 
the recurrences of myocardial infarction to 
between one quarter and one sixth of the con- 
trol cases. 

One of the more comprehensive studies was 
that reported by Bjerkelund!? of Oslo, Nor- 
way, in a comprehensive monograph based on 
experience with 251 patients in a well-con- 
trolled clinical trial. With patients under 
60 years old on long-term treatment with 
Dicumarol, he found a statistically significant 
reduction both in the incidence of recurrent 
infaretion and in the mortality during the 
first 12 months after an acute infarct. The 
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incidence of recurrent infarction and mortal- 
ity in patients over 60 years of age during 
the first 12 months was also considerably 
lower in the treated than in the control group, 
but the difference was not statistically sig- 
nificant. Attacks of severe retrosternal pain 
in which the presence of recurrent infarction 
was suspected but not verified were observed 
about half as frequently in the treated group 
as in the control group. The morbidity from 
cardiovascular disease judged by the fre- 
quency and duration of admission to hospitals 
during the observation period was consider- 
ably lower in the treated than in the control 
group. Severe heart failure developed less 
often in the treated than in the untreated 
gioup. The electrocardiogram returned to 
normal more often after the recorded infarct 
in the treated than in the control group. The 
evidence of thrombosis in the coronary arter- 
ies shown at autopsy was significantly lower 
in the treated than in the control group. In 
his investigation as a whole, treatment during 
the observation period resulted in a reduction 
of the incidence of recurrent infarction by 
about 45 per cent and in the mortality from 
cardiovascular diseases by about 37 per cent. 
Because of the less striking effects of anti- 
coagulants after the first 12 months, he raised 
the question whether it would not be advis- 
able to consider discontinuing therapy at the 
end of 12 months. Our experience!* and also 
that of Owren,'t however, has demonstrated 
a rather sharp increase in thromboembolic 
complications following cessation of treat- 
ment; therefore, this should be undertaken 
with considerable hesitancy and caution. This 
position has been recently confirmed in a re- 
port by Sise and his co-workers.’ 

The most recent comprehensive study of 
this nature was published in a report of the 
working party of the British Medical Research 
Council entitled ‘‘An Assessment of Long- 
Term Anticoagulant Administration after 
Cardiac Infarction.’’© This Committee was 
headed by Sir George Pickering and was 
made up of outstanding cardiologists. It fune- 
tioned under the critical statistical guidance 
of Dr. D. D. Reid of the London School of 
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Tropical Medicine. Cases were studied in 1/ 
of the leading medical institutions of Grea 
Britain. The purpose of the investigation wa 
to determine whether long-term anticoagulan 
therapy following myocardial infarction i 
worthwhile. This report is commended to th 
reader for detailed study. The analysis wa 
based on experience with 383 patients wh: 
had recovered from the acute phase of a car 
diac infarction of defined severity and wh 
were thereafter divided in an unbiased selec 
tion into ‘‘high dosage’’ or ‘‘treated’’ an 
‘‘low dosage’’ or ‘‘untreated’’ groups. Actt 
ally the ‘‘low dosage’’ or ‘‘untreated’’ grou) 
did receive one milligram-of phenindione pe 
day, a token dose that had no measurable ef 
fect on the coagulation of the blood. Th 
‘“‘high dosage’’ group received the amount o 
phenindione necessary to affect the clottin; 
mechanism properly for therapeutic purposes 
The conclusions at the end of 2 years wer: 
as follows: 

1. Although the death rate was higher in the 
low dosage series there is just the possibility that 
the difference could have occurred by chance. No 


difference was apparent in females but the num- 
bers were too small to exclude such a difference. 


Actually the death rate decreased one third 
in men, from 18 to 10 per cent. This is ap 
proximately of the same order as the decrease 
in the death rate during the first month of 
therapy originally reported by the Committee 
on Anticoagulants of the American Heart 
Association,! and it also corresponds with the 
decrease in death rate of one third following 
the use of anticoagulants for thrombotic 
strokes as reported by Groch, McDevitt, and 
others from our laboratory.'’ Thus, it seems 
that the thrombotic tendency in both these 
conditions produces about one third of th 
subsequent deaths and that if this is success 
fully prevented, one can anticipate a mortal 
ity decrease in approximately that amount 


2. When the infarcts serious enough to caus 
permanent withdrawal from the trial were adde« 
to deaths as a combined index from prophylacti: 
failure, there was a significant reduction in thei 
frequency among the males receiving high dosages 
and there was a suggestion of better result i 
males under the age 55. 


3. The same trends appear even more clear] 
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hen the total reinfarction rate is used as a basis 

comparison. Under the age of 55 males on high 
« sage suffered recurrent infarction at only one- 
i ‘th of the rate of those on low dosages. These 

fferences are statistically significant. 

4. The proportionate reduction in the risk of 

infarction achieved by the high dose regimen is 
: ghtly greater among patients with a previous 
} story of one or more infarcts, but the difference 
i not statistically significant. 

5. The difference in the death rate is most evi- 

nt in the first six months of the follow-up period, 

t the disparity and the reinfarction rate is main- 

ined for at least two years in the follow-up 

riod. 

Two years was the duration of the study 

. to the time of the report, so that informa- 

‘on regarding what may have happened after 
that was not included. 

6. More men given the higher dosage returned 
to work during the period and they were more 
often free from angina. 

7. There were 15 withdrawals from the high 
dosage series because of the onset of conditions 
actively or potentially associated with hemorrhage. 
Four major cerebral vascular accidents, three caus- 
ing withdrawal and one death were reported among 
the high dosage series. Only one patient on low 
dosage suffered a cerebral hemorrhage, but em- 
bolism was a major complicating feature in the 
terminal illness of three of them. There were 48 
minor hemorrhagic incidents in the high dosage 
group compared with eight among those on low 
dosage. 

These studies have been compared with 
studies previously reported and were found 
in close agreement in many respects. As has 
been pointed out, there is an apparent de- 
ercase in the benefits after the first year al- 
though benefits are measurable in subsequent 
yeors. This has not been reported in all se- 
rics, but there is an explanation for its oc- 
cu'rence and it may be expected. A certain 
se’ ction takes place as more of the control 

's die. The anticoagulant therapy keeps 
e an increasing number of what might be 
ned ‘‘border-line’’ patients. The ‘‘control’’ 
ip gradually loses these by death, and, 
‘efore, is made up of patients who might 
considered those with the best natural 

' nosis. The ‘‘treated’’ group accumulates 

‘ corresponding patients by keeping them 

ie and, therefore, the series becomes in- 


singly weighted against the ‘‘treated’’ 
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group. These patients will begin to die at a 
later date as their atherosclerosis progresses 
and from other complications, but it is well 
worthwhile to keep them alive for 2 to 5 years 
or longer if possible, as it now seems to be. 
One may conclude that the value of long- 
term anticoagulant therapy following myo- 
cardial infaretion is now reasonably well 
established. 

The main challenge that confronts us at 
present is the provision of such service to 
patients on a large scale. This is a matter of 
considerable concern to all, but especially to 
the British Medical Research Council because 
of the responsibility to provide care under 
the National Health Act. It does raise a se- 
rious question about the number of patients 
who might be expected to benefit and there- 
fore to require this form of treatment. A. S. 
Douglas,1* Secretary of the Working Party 
Committee, has reported a survey of patients 
who might require or be deserving of anti- 
coagulant therapy. Strictly on the basis of 
coronary artery disease and without consid- 
eration for the other indications for long-term 
anticoagulant therapy, it was determined that 
1 per 380 of the population, including all 
from infancy to old age, had suffered an in- 
farction within the previous 2 years and was 
still alive, and an additional 1 per 170 was 
suffering from angina. One in a hundred of 
the population might be a candidate for long- 
term anticoagulant therapy. If only the popu- 
lation over 40 years of age was considered, 
the number of candidates was 1 in every 35 
of the population. Based on these figures, he 
concluded, that there were in the population 
in the west of Scotland, about 30,000 patients 
to be treated. Similar figures were developed 
for Scotland, England, and Wales, which 
amounted to approximately 500,000 persons. 
On the basis of cost it was estimated that this 
would amount to something in the neighbor- 
hood of 6 million pounds during the first 
year. In terms of American currency, this 
would be $16,800,000. If this were to be 
thought of in terms of the United States, it 
would be necessary to include consideration 
of the vastly greater population and also the 
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greater distances involved. In addition, in 
neither country are there sufficient techni- 
cians, well-trained physicians, or laboratory 
facilities available to carry out such a pro- 
gram. These figures do not have complete 
validity, since many of the patients because 
of contraindications, inconvenience, temper- 
mental unsuitability, and other reasons could 
not be introduced into such a_ program. 
Nevertheless, the magnitude of the problem 
and the need for planning for the future be- 
come obvious. This should be of increasing 
interest not only to practicing physicians but 
also to public health officials, since the public 
health services could well play a leading role 
in providing better standardization of lab- 
oratory tests and in the training of techni- 
cians. It is a major challenge to the medical- 
school faculties. No longer should physicians 
be graduated without a sound understanding 
of the basie principles of anticoagulant 
therapy. 

Anticoagulants in the Treatment of Angina 

Another facet of this interesting problem 
is the question whether patients should be 
given anticoagulant therapy who are suffering 
from angina without having had definite evi- 
dence of myocardial infarction. This will be 
made the subject of additional study by the 
Working Party Committee. Reports by Ow- 
ren,’® Beamish,?° Nichol,?! and others indicate 
that the death rate of patients on anticoagulant 
therapy because of angina due to coronary 
artery disease is approximately one half of 
those not on anticoagulant therapy over a 
period of years of observation. This possibility 
is certainly worthy of further careful study, 
since true angina is undoubtedly of serious 
importance to very large numbers of patients. 
The Working Party of the Medical Research 
Council is interested in such a study. How- 
ever, the determination of criteria for angina 
due to coronary artery disease is fraught with 
considerable difficulty and in itself will con- 
stitute an engaging study. 
The Use of Anticoagulants during Surgical 

Procedures 

A question that frequently arises in the 

course of long-term anticoagulant therapy is 
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whether it is safe or advisable to proceed wi h 
surgery while the patient is on anticoagula::t 
therapy, or whether it is necessary to disco :- 
tinue the anticoagulant prior to the surgi: 1] 
intervention. This has become more shary y 
focused by the reports of Carter and other: 
from our laboratory and also of Sise?® and | is 
co-workers from Boston, which indicate th it 
cessation of anticoagulants is associated wih 
increased risk of thromboembolism. We ha ve 
seen several patients who, when anticoagula: ts 
were discontinued for such minor procedu:es 
as tooth extraction, developed serious com} 'i- 
cations such as permanent hemiplegia within 
a few days. Therefore, one should not diseon- 
tinue anticoagulants in patients who have 
previously shown a definite thromboembolic 
tendency without good and sufficient reason. 
The reason for this increase in thromboembolic 
episodes, especially during the first 6 weeks 
to 3 months after discontinuing anticoagu- 
lants, is not fu'ly understood. It has been 
rather loosely termed a ‘‘rebound phenome- 
non,’’ suggesting that following cessation 
there is actually an increase in the tendency 
to thrombosis of the blood. This has been diffi- 
cult to substantiate by means of careful lab- 
oratory tests for many clotting factors. 
Another factor may play a leading role. 
While the long-term anticoagulant therapy 
does decrease the frequency of thromboem- 
bolic complications, it is not believed that it 
affects the progression of the deposition of 
cholesterol and lipid plaques in the patho- 
genesis of atherosclerosis. Therefore, with the 
passage of time more and more narrowed 
arterial channels develop. These would, in the 
normal course of events, be subject to early 
thrombotic closure, but when the blood is 
under the influence of anticoagulants, thes 
narrowed and often roughened surfaces 
present areas in which clotting may take pli 
easily. Thus, instead of a ‘‘rebound phenom 
non,’’ one might more correctly consider t ti 
as a ‘‘eatching-up process,’’ in other words 
process by which the natural course of ' 
combination of atherosclerosis and throm ) 
embolism which has been delayed by a) 
coagulants catches up to the status that wo 
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ave been reached if they had not been used. 

It has now been clearly demonstrated that 
\ajor surgery can be conducted successfully 
vith the patient on anticoagulant therapy. 
‘torm and Hansen? have reported series of 
vatients who have had major cardiac and pul- 
onary surgery, even lobectomy. I had the 
ileasure of seeing the first 2 patients in whom 
storm had performed aortic graft replace- 
ients while they were on active anticoagulant 
herapy. In this country, Miscall has now 
compiled a series of over 100 patients on 
vhom he has performed mitral commissurot- 
omy while they were on anticoagulant therapy. 

\Vhile there has been some increase in bleed- 

ing, there has been a markd decrease in the 

incidence of thromboembolic complications 

following this procedure as compared with a 

controlled series. It is not the purpose of 

this paper to evaluate the importance of this 
type of surgery, but rather to point out that 
its feasibility has now been demonstrated if 
the surgeon uses proper and more complete 
hemostatie technics. Certainly this experience 
suggests that one may be justified in main- 
taining patients on anticoagulant therapy 
during minor surgical procedures. We do not 
discontinue anticoagulants for the extraction 
of teeth at the New York Hospital at present. 
Dr. Behrman has compiled a series of more 
than 75 patients on anticoagulant therapy 
from whom he has extracted teeth without 
any difficulty whatsoever. These have included 
<tractions of simp!e uncomplicated molar 
xtractions, 6 teeth from 1 patient, molars 

y ith abscesses, and in 1 case 4 teeth were re- 
oved with bone trimming. Our general plan 

i to have the -prothrombin time approxi- 
ately 114 the normal control for such pro- 
dures. While the use of this technie for 

‘.ajor surgery is still being evaluated more 
mpletely, the risk of discontinuing antico- 
‘culant therapy may force the issue and re- 
ilt in more patients being operated on dur- 
g it. 

) slationship of Drugs to Anticoagulant Therapy 
It has been repeatedly emphasized that the 
(ministration of large amounts of salicylates 
the patient on anticoagulant therapy may 
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greatly prolong the prothrombin time and 
occasionally lead to hemorrhage. The chem- 
ical relation of salicylates to the coumarin 
compounds may augment their action on the 
prothrombin complex. In addition, the use of 
certain of the gut-sterilizing antibiotics such 
as chloramphenicol, chlortetracyclene hydro- 
chlorie acid, and some of the urinary antisep- 
ties such as sulfasoxazole and nitrofurantain 
may result in marked changes in the pro- 
thrombin time. It is believed that these drugs 
may interfere with the production of vitamin 
K by changing the bacterial flora of the gas- 
trointestinal tract. This needs further study. 
However, when these or other drugs are ad- 
ministered to the patient on long-term anti- 
coagulant therapy, he should have more 
frequent prothrombin times and the physician 
should be alerted. The patient should be in- 
structed regarding this risk because he may 
take these drugs on his own or on the pre- 
scription of another physician who may not 
be aware of the details of his anticoagulant 
therapy. Phenobarbital has also been shown 
to have an effect on anticoagulant therapy.”* 

This consideration points up the importance 
of training each patient who is to go on anti- 
coagulant therapy regarding various events 
that may be of new significance to him such 
as acute intestinal disturbances, alcoholic de- 
bauches, serious infections, and the use of 
drugs as mentioned above. If he is alerted to 
these factors, he may be more intelligent in 
his own approach to his regimen and in dis- 
cussing it with other physicians whose services 
he may require. 


Increased Understanding of the Clotting 
Mechanisin 


Today the most widely used prothrombin 
test still remains the Quick test with various 
modifications. This 1-stage test has been used 
as a guide in the treatment of many tens of 
thousands of patients and has served the pur- 
pose well. There are individuals who are more 
difficult to control or sensitive to anticoagu- 
lants. For them, more detailed studies of the 
various factors involved in the clotting mech- 
anism are required. As a result of work in 
many laboratories a greater understanding 
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has been developed of the clotting mechanism 
and of the effect that anticoagulants of the 
coumarin and phenylindanedione type exert 
on certain factors beside prothrombin. The 
Quick 1-stage test not only measures factor 
II (prothrombin) but also factor VII (pro- 
convertin) and factor X (Stuart-Prower) 
ac-globulin, and factor V to a lesser degree. 
Changes in factor VII, which generally pre- 
cede those in the prothrombin activity, may 
be of the greatest importance in the thera- 
peutic effect of anticoagulants of the coumarin 
or indanedione families. Factor IX may play 
some role in this anticoagulant action, and 
factor X also has a later effect. It is probable 
that other undiscovered factors also are active 
in this process. Changes in the less well 
recognized factors may result in unexpected 
episodes of bleeding or thrombosis when the 
patient is on apparently satisfactory anti- 
coagulant therapy from the viewpoint of the 
prothrombin complex 1-stage test (Quick) 
alone. Therefore, other more sensitive tests 
have been developed. The Link-Shapiro modi- 
fications of the Quick test, especially with the 
use of a 12.5 per cent solution, results in a 
more sensitive determination of the effect of 
anticoagulants on the blood clotting mecha- 
nism. Owren has previously reported his work 
with the now widely used P and P test and 
has now developed a new method for the con- 
trol of anticoagulant therapy, which is known 
as the ‘‘thrombotest.’’> The theory upon 
which this test is based is as follows: 

The normal clotting of the blood occurs through 
partly separate systems cailed the “intrinsic and 
extrinsic coagulation systems.” Clotting factors of 
the first system are all present in the circulating 
blood. These consist of factor II (prothrombin), 
platelets, the Hageman factor, factor VIII (anti- 
hemophilic factor A), factor IX (antihemophilic 
factor B), antihemophilic factor C, factor X 
(Stuart-Prower factor), factor IV (calcium), and 
factor V (proaccelerin). The coagulation is initi- 
ated by contact with foreign surfaces. It takes 
several minutes depending on the type of surface. 

The extrinsic system is initiated by tissue 
fluid containing thromboplastin. This includes 
tissue factor III (thromboplastin), factor 
VII (proconvertin), factor X (Stuart-Prower 


factor), calcium, and factor V (proaccelerin). 
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In the presence of an active tissue thrombo- 
plastin, blood clots in only 12 to 15 seconds 
and the activity of the slower intrinsic system 
cannot be detected under these conditions. 
During anticoagulant treatment with Dicuma- 
rol-like drugs, both the intrinsic and extrinsic 
coagulation systems are depressed; the for- 
mer through reduction of factor IX (?), the 
latter through reduction of factor VII. Re- 
duction of factor X and prothrombin influ- 
ence both systems. Owren states that the new 
method includes a combined determination of 
all 4 factors that are depressed by the anti 
coagulant treatment. This new preparation 
consists of crude cephalin prepared by ex 
traction of human brain or soybean, a throm- 
boplastin prepared from animal organs, for 
example, ox or horse brain, absorbed bovine 
plasma that has been freed completely of the 
4 factors, and calcium chloride in optimal 
concentration. All these ingredients are mixed 
into one reagent that is lyophilized and kept 
in vacuum in sealed ampoules. It is reconsti- 
tuted with distilled water for testing in cap- 
illary blood and with weak calcium chloride 
solution for testing of citrated blood or 
plasma. The final reagent is opaque because 
eephalin and thromboplastin are insoluble in 
aqueous media and form a fine suspension. 
This material lyophilized and vacuum-sealed 
will keep for 12 months at room temperatures. 
The activity is unchanged after storage for 
30 days at 47 C. After reconstitution the 
activity is constant for 12 hours at room tem 
perature and for 3 days at 6 C. If the reagent 
is stored overnight in the ice box, it should 
be well mixed for further use. According to 
Owren, this material can be used for bot! 
capillary and venous blood and for citrate: 
plasma. This technic constitutes a seriou 
effort to provide the medical profession wit! 
a somewhat more comprehensive test that ma’ 
prevent some of the hitherto unexplaine 
complications of anticoagulant therapy. It i 
now under evaluation in many laboratorie 
throughout the world. 
Organization for Providing Long-Term 
Anticoagulant Therapy 
It became clear some years ago that in orde 


Circulation, Volume XXII, October 196 





MPOSIUM ON CORONARY HEART DISEASE 


Table 1 
The New York Hospital-Cornell University Medical College Clinical and Research 


Anticoagulant Service 


Pavilion (Ward) <————. Hospital ——> Private 


Medicine—Surgery—Obstetries & Gynecology—Neurology—Ophthalmology—Orthopedies— 
Urology — Other 


General Consultation Service of 
Clinies > the Anticoagulant Clinic 


Private Physician 


Reference to Long Term Anticoagulant Clinic 


Cont. Long Term Clinic ——————>>_ Cont. in General Medicine 
Problem Cases = 
Conditions Under Study 


v 


All Cases Subject to Follow-Up, Research Study & Teaching Program 


to provide adequate and comprehensive anti- 
coagulant therapy in large hospitals, a team 
should be developed consisting of members 
who are thoroughly versed in the intricacies 
and the possible complications of anticoagu- 
lant therapy. Therefore, the Long-Term Anti- 
coagulant Clinie of the New York Hospital 
was established in 1946. It was at first inte- 
grated with the Vascular Clinic, but soon out- 
grew this status and since 1950 has operated 
as a separate unit with overlapping interests 
and staffs. Dr. Ellen McDevitt has served as 
Chief of this c'inie at the New York Hospital 
as well as a similar one at Bellevue Hospital 
since 1951. 
"he present organization structure (table 
1) is as follows: Most of the patients on the 
pital service who require anticoagulant 
itment start this therapy while hospitalized 
a thromboembolic state. They may be in 
wards, semi-private, or private sections 
| the hospital. If any problem arises in the 
» of these cases, or if it is decided that 
z-term anticoagulation is desirable, the 
icoagulant Consultation Service is noti- 
. With private patients this consultation 
t the option of the patient’s physician. 
nbers of this service visit the patient, con- 
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or Cardiac Clinic 
Cases Simple to Control 


Anticoagulants 
Discontinued 
Vv 


sult with the resident staff regarding a desir- 
able regimen, and, if necessary, follow the 
patient, arranging for him to attend the anti- 
coagulant clinic after leaving the hospital. A 
private patient may wish to continue with his 
own physician or if he and his doctor so elect, 
the control of his anticoagulant treatment 
may be assigned to a member of the anticoag- 
ulant staff in private practice. These patients 
may originally be seen on any service in the 
hospital. They may on occasion be started on 
anticoagulant treatment without previously 
being hospitalized if the indications seem 
clear. Patients who become part of the study 
group are assigned to the Long-Term Anti- 
coagulant Clinic where they are seen at 
weekly intervals by a staff especially trained 
in this work. Some very stable patients are 
seen at intervals of 2 or even 3 weeks. If on 
anticoagulant therapy, their prothrombin 
tests are checked at these visits. As time goes 
on, each patient’s regimen evolves into 1 of 
3 patterns. If he requires continuous therapy 
and his anticoagulant control is not difficult, 
and if he is not a part of some special group 
under investigation at the time, he is trans- 
ferred to the General Medical Clinic for con- 
tinued care. This decreases the ever-growing 





The bearer is being treated with anticoagulants and 
is taking 
In case of bleeding, injury, or iliness 

call his doctor: Phone: 

Name: 

Address: 


This card should be shown to any physician 
or dentist treating this patient. OVER 


emergency 


Em 193 
rev. 6-58-100M 


The bearer 
ON 


Phone _____ is being treated with 
anticoagulants which slbw down clotting of 
the blood. 


In case of bleeding, injury, or iliness 


call a doctor. SE 
See other side for name and phone number of 
patient s physician and other vital information. 


A HEART ASSOCIATION SERVICE ri 


Figure 1 


Identification card for patients on anticoagulation 
therapy. 


Adusbiswes 


pressure on the Anticoagulant Clinie and it 
broadens the training of both students and 
other physicians in this technic. However, a 
member of the Anticoagulant Clinic is in 
constant attendance at the medical clinic to 
act as consultant and instructor and to han- 
dle any difficulties that may arise. If the 
patient proves difficult to control or has a 
condition that is under investigation, he re- 
mains assigned to the Anticoagulant Clinic 
under close supervision. If, as often is the 
case with thrombophlebitis, with a passage of 
a few weeks it is decided that anticoagulants 
should be discontinued, the dosage is gradu- 
ally decreased and his anticoagulant care is 
terminated. He is then seen less frequently. 

All patients are carefully catalogued. The 
natural history of these diseases is a major 
interest so that all patients are kept under 
surveillance and are included in the research 
and teaching program. This study also in- 
cludes many patients treated for thrombo- 
embolic conditions by practicing physicians 
who are members of the staff. The Anticoag- 
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ulant Clinie patients have their blood dravn 
on Tuesday mornings. About two thirds of 
them receive their dosage schedules for tie 
next week or two before they leave the clin ¢, 
The others telephone Tuesday afternoons ‘0 
receive their instructions. The same gene): 
routine is followed for private cases. It 

important that each clinic and each physici 

undertaking anticoagulant therapy provid 

24-hour emergency service. Someone m 

always be on call. These patients are afflict » 
with diseases that frequently strike sudde: 

and brook no delay in medical care. With: 

anticoagulants, the stroke, myocardial infa 

tion, or pulmonary embolus requires im: 

diate attention regardless of the hour. Wh 

the use of anticoagulants reduces the risk of 
thromboembolic complications, it does intro- 
duce the need for a physician to be available 
at all times to advise regarding hemorrhagic 
manifestations. All patients carry a card of 
identification (fig. 1) obtained from the 
American Heart Association. It indicates that 
they are on anticoagulants and also gives the 
name, address, and telephone number of their 
physician or clinic. In addition, they are 
provided with a small supply of vitamin K,, 
5-mg. tablets. In the event of any major 
bleeding, they are instructed to take 2 of 
these tablets and call the doctor. This has 
been found to be a practical way of inaugu- 


rating early treatment, since hours may elapse 


before the doctor sees the patient. 

It has been found most useful for the anti- 
coagulant team to have conferences with the 
resident staff to review the technics used. An 
important conference is held during the first 
week of July when the new interns and resi- 
dents first joint the staff. The meeting helps 
to develop uniformity of technic and a betier 
liaison between the resident staff and the 
anticoagulant staff. The incidence of preveit- 
able complications has thus been markecly 
reduced. 

Conclusions 

1. The use of anticoagulant therapy in 1\1e 
treatment of acute myocardial infarction is 
generally accepted. 

2. It should be used in most cases exec pt 


Circulation, Volume XXII, October { 10 





S ’MPOSIUM ON CORONARY HEART DISEASE 617 


en contraindications or lack of facilities 

ists. 

3. Heparin may be used in the initial 
ages of anticoagulant therapy, especially 

hen there is need for rapid action. 

4. The evidence now strongly favors long- 

rm anticoagulant therapy after one or more 

yoeardial infarctions in men. The evidence 

x its use in women is less conclusive but the 

vailable figures are too small for final eval- 

ation. 

5. The provision of adequate long-term 
vuticoagulant care for those whose condition 
justifies its use is becoming a major social, 
conomie, and technical problem. This is a 
challenge for the medical profession, the clin- 
ical pathology societies, the medical schools, 
and the public health services. 

6. Evidence is accumulating that antico- 
agulant therapy favorably affects the inci- 
dence of morbidity and death in patients who 
suffer from angina pectoris due to coronary 
artery disease. Further studies are needed in 
this area. 

7. It is possible to perform safely minor 
aud even some major operations while pa- 
tients are maintained on anticoagulant ther- 
apy. This reduces the risk of thromboembolic 
complications, 

8. Patients on anticoagulant therapy should 
be given instruction regarding the effects of 
sulieylates, antibiotics, other drugs, excessive 

‘-oho!, and various illnesses on the prothrom- 
ln aetivity. 

%. The Quick 1-stage test carefully . per- 

rmed is satisfactory for most cases. How- 

‘r, Many patients are sensitive, resistant, 

otherwise difficult to control with anticoag- 

int therapy and for these more sensitive 
ts are indicated. 


\0. It is advantageous for hospitals to set 
anticoagulant services in order to make 
\ilable special knowledge regarding the 
‘blems that arise from this type of treat- 
nt and to help in obtaining maximum bene- 
: from it. 

11. An operating plan is presented as it 
ictions at the New York Hospital. It is 
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hoped that this will prove helpful to institu- 
tions considering the development of such a 
program. 

Summario in Interlingua 


1. Le uso de therapias anticoagulante in le tracta- 
mento de acute infarcimento myocardial es general- 
mente acceptate. 

2. Therapias de ille genere debe esser usate in le 
majoritate del casos, excepte in le presentia de con- 
traindicationes o quando le requirite equipamento non 
es disponibile. 

3. Heparina pote esser usate durante le stadios 
initial del therapia anticoagulante, specialmente quan- 
do un action rapide es indispensabile. 

4. Le datos usque nune ecolligite argue fortemente 
in favor del uso prolongate de therapia anticoagulante 
post un o plure infarecimentos myocardial in masculos. 
Le situation es minus clar pro femininas; le casuistica 
non es satis extense pro permitter un evaluation de- 
finitive. 

5. Le provision de adequate servicios de anticoagu- 
lantes a long vista pro le subjectos in qui su uso es 
justificate deveni gradualmente un major problema 
social, economic, e technic. Isto es un situation que 
demanda le attention del profession medical, del socie- 
tates de pathologia clinic, del scholas medical, e del 
servicios de sanitate public. 

6. Le indicationes se accumula que le therapia anti- 
coagulante affice favorabilemente le incidentia de mor- 
biditate e morte in patientes qui suffre de angina de 
pectore per morbo de arteria coronari. Studios addi- 
tional es requirite in iste area. 

7. Il es possibile interprender salvemente operationes 
minor e mesmo major durante que le patiente se trova 
sub therapia anticoagulante. Isto reduce le risco de 
complicationes thromboembolic. 

8. Patientes sub therapia anticoagulante debe esser 
instruite con respecto al effectos de salicylatos, anti- 
bioticos, altere drogas, aleohol in excesso, e varie ma- 
ladias super le activitate de prothrombina. 

9. Le test uniphasie de Quick, si executate meticu- 
losemente, es satisfactori in le majoritate del casos. 
Tamen, multe patientes es hypersensibile, resistente, 
o alteremente difficile a regular per medio de un 
therapia anticoagulante, e in tal casos methodos plus 
raffinate es indicate. 


10. Tl es avantageose pro le hospitales establir ser- 
vicios anticoagulante pro dispensar informationes spe- 
cial con respecto al problemas que resulta ab iste typo 
de tractamento e pro assecurar le obtention de bene- 
ficios maximal ab illo. 


11. Un plano de organisation es presentate como 
illo es in function al Hospital New York. Es sperate 
que isto va esser de valor pro institutiones que desira 
prender in consideration le elaboration de un tal 
programma, 
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Thrombolytic (Fibrinolytic) Therapy for 
Coronary Heart Disease 


By AntuHony P. FLEtTcHER, M.D., AND Sou SHerrRy, M.D. 


r f(VHE COURSE of coronary artery disease 
[eae is altered by the development 
© acute thrombosis, a complication that 
igues atherosclerotic vessels. Though prog- 
ss has been made in treating this compli- 
- tion, current therapy is still far from sat- 
actory. Anticoagulants, effective though 
ey may be in restricting further extension 
o: the primary lesions or diminishing the in- 
cidenee of new thrombi, have little influence 
o1 the obstructing thrombus or its direct con- 
sequenees. For these reasons considerable 
interest attaches to any procedure that might 
produce a rapid resolution of the obstructing 
thrombus. A medical approach, currently re- 
ceiving considerable attention, involves the 
use of thrombolytic or clot-dissolving agents 
and is aimed at enzymatic lysis of fibrin, the 
major insoluble fibrous protein of the clot. 
On the basis of experimental observations 
such an approach seems entirely feasible, and 
the present report briefly reviews the prog- 
ress made toward the achievement of this goal. 
It will be apparent that therapeutic methods 
useful in coronary artery thrombosis are still 
in the early stages of development but con- 
cepts and methods of real promise are emerg- 
inv. These latter aspects are stressed in this 
coimunieation, since they are basic to further 
th rapeutic advances. 


Bi chemical and Physiologic Considerations!-° 
‘he disintegration of blood clot structure 
‘lot lysis, which occurs when human blood 
s are stored under sterile conditions, has 
* been termed fibrinolysis. Similarly, fol- 
ing sudden death, postmortem blood clots, 
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formed through the vascular tree, dissolve 
over a period of several hours. Medical 
thought has been uniquely stimulated by such . 
observations, for these spontaneous events of 
nature have implied that through proper use 
of physiologic enzyme systems, it might be 
possible to induce thrombolysis* in living 
subjects for therapeutic purposes. 

Thrombi, as well as the serum, of all mam- 
mals contain a significant concentration of an 
enzyme precursor, plasminogen, which when 
acted upon by various specific activators, is 
converted to a proteolytic enzyme, plasmin.T 
Plasmin has a spectrum of enzymatic activity 
similar to but not identical with that of 
trypsin. Plasmin digests proteins of such 
physiologic importance as fibrin, fibrinogen, 
accelerator globulin, and some components of 
complement ; alternative substrates, useful for 
assay purposes, include casein and certain 
synthetic amino acid esters. 

Activation of plasminogen may occur spon- 
taneously (under restricted laboratory con- 
ditions), but otherwise results from activation 
by specific kinases or activators. Such specific 
plasminogen activators can be extracted from 
all organ tissues, except the placenta and 
liver, and are found in plasma, urine (the 
urinary activator is named urokinase), and 
other body secretions. The ubiquitous pres- 
ence of plasminogen activators in virtually 
all tissues and body fluids reflects the role of 
these substances in homeostasis. 

The plasminogen-plasmin system seems ad- 
mirably suited for effecting clot dissolution, 
not on the basis of any specificity of plasmin 


*The term thrombolysis will be used to describe 
the reaction by which thrombi (or clots) are lysed. 
The adjective thrombolytic will be used to designate 
biochemical moieties capable of inducing thrombolysis. 

tPlasminogen and plasmin were for a brief period 
referred to as profibrinolysin and fibrinolysin. Happily 
this latter terminology, conveying an unjustified 
connotation of specificity, is now virtually obsolete. 
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for fibrin, but rather by virtue of the distri- 
bution of plasminogen and inhibitors. This 
distribution, dependent upon the separate 
location of plasminogen in either thrombi or 
plasma, profoundly influences the conse- 
quences of plasminogen activation. 

Plasmin formed by activation of plasmino- 
gen within a thrombus has only fibrin avai- 
lable as its major substrate and is relatively 
uninhibited in its action. Thus activation of 
plasminogen to plasmin within the interstices 
of a thrombus results in extensive clot dis- 
solution without any other manifestations of 
proteolysis. In contrast, plasmin formed in, 
or added to, plasma is usually rapidly inhib- 
ited by the large amounts of naturally occur- 


ring circulating antiplasmin. When unusually 


large amounts of plasmin are formed in 
plasma, then a number of plasma proteins 
may be acted upon without discrimination. 


The Induction of a Thrombolytic State in Man 
Physiologic Considerations 

Theoretically there exist two approaches 
toward the therapeutic use of the plasmino- 
gen-plasmin system. Either the activated en- 
zyme, plasmin,* could be infused into patients 
or alternatively, plasminogen activators could 
be similarly used.f In both instances, on theo- 


*This refers to the biochemical entity, plasmin, 
and not to the preparations under clinical trial or 
experimental study which also have been referred to 
as ‘‘plasmin.’’ The latter are mixtures of activator 
(usually streptokinase) and human plasmin; the major 
portion of their fibrinolytic activity can be attributed 
to their content of activator. 

tAnother possible approach is to control the re- 
lease of endogenous activator by pharmacologic 
agents. Though this may ultimately prove to be a 
useful method, the release of activator by pharma- 
ecologic means (nicotinic acid, bacterial pyrogens, 
ete.) so far has been inconsistent, variable in dura- 
tion, and associated with the rapid development of 
tolerance. 

Proteolytic enzymes (other than plasmin) cur- 
rently available in purified form and capable of 
digesting fibrin also have been considered for throm- 
bolytic therapy. Their use, in vivo, in amounts 
sufficient to produce clot dissolution probably will 
be extremely hazardous, if not catastrophic, for they 
have extensive effects on a great variety of plasma 
proteins. 
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retical grounds, increased activity of t! 
plasminogen-plasmin system might be inferr 
to result ; consequently either approach mig] 
in theory, be a valid one. However, expe ' 
ment reveals that the practical limitatio. s 
inherent in the use of the enzyme plasmin a 
so great that the only feasible and indeed on 
physiologic way to incite increased plasr : 
thrombolytic activity is to use plasminog 
activators. The basis for this conclusion 
examined below: 
The Plasmin Approach* 5 

The top section of table 1 displays the si 
ple theoretical concept that has been held 
justify the use of plasmin infusion in patien 
Though plasmin will digest fibrin under 
vitro conditions, there are grave difficulties 
attendant on the use of this enzyme in vivo 
(bottom section of table 1). First, plasma ex- 
erts powerful inhibitory effects against plas- 
min; when extremely small doses of plasmin 
are injected (as in the clinical trials so far 
conducted with ‘‘plasmin preparations’’), 
negligible enzymatic effects are produced in 
vivo. Second, and of much greater fundamen- 
tal importance, is evidence that the infusion 
of sufficient doses of the enzyme plasmin to 
produce detectable enzymatic effects in vivo 
will cause a state of excessive plasma proteo- 
lysis or ‘‘fibrinolysis’’ as a disease state. 
Such conditions when recognized clinically 
(usually following operative procedures or 
obstetric complications) are associated with a 
hemorrhagic diathesis of severe and sometimes 
fatal intensity. The features characterizing 
this diathesis are shown in table 2, where it 
is indicated that they stem primarily from 
the biochemical lesion of fibrinogen proteoly- 
sis. It is evident from in vitro experimei't, 
from animal experiment, and from study 
‘fibrinolytic’? phenomena occurring in h 
man disease states? that the attempted ther: 
peutie use of the enzyme plasmin is unlik« 
to prove effective in man. Similar conside: 
tions apply to the use of all other proteoly' 
enzymes so far tested. In all instances | 
doses of these substances are rendered bi 
chemically inactive by plasma _inhibito1 
high doses, sufficient to overwhelm plasma i 
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Table 1 


Dissimilar Effects of Plasmin in Vivo and in Vitro 


Purified 


Plasmin=————————>> Fibrin Fibrinolysis 
System 


(Thrombus) 


Fibrin and Other 


Tnhibition Proteins Protected 


by 
Antiplasmin 


In Infused 
Plasma Plasmin 


Inhibition Plasma Proteolysis 


Fibrinolysis as 
Incomplete 


A Disease State 





The top portion of the table indicates that, in purified systems, plasmin degrades fibrin by 
enzymatic action. In plasma, because of the action of inhibitors, fibrin and other proteins 
are protected from enzymatic action (bottom portion of table). If plasmin is incompletely 
inhibited, proteins other than fibrin are degraded and ‘‘fibrinolysis’’ 


(excessive plasma 
proteolytic activity) occurs as a disease state. 


Table 2 
Coagulation Defect in Fibrinolytic Disorders 








I. Effects of fibrinogen proteolysis 
A. Fibrinogen level reduced 


Fibrinogen breakdown f B. Thrombin time prolonged 


products interfere with 
fibrin polymerization. 
II. Decrease of factor V activity in plasma 


Pathogenesis of the hemorrhagic disorders in ‘‘fibrinolysis’’ 


C. Prothrombin time prolonged 


as a disease state (effects of 


excessive plasma proteolysis). The decrease in factor V activity is of minor significance. 


hibitory mechanisms, would induce a state of 
general plasma proteolysis and an associated 
severe coagulation defect. 


The Plasminogen Activator Approach 

\s indicated in table 3 (top section), plas- 
nogen activators produce a thrombolytic 
‘ion whether they are present in purified 
tems or in plasma. Substantial amounts of 
sminogen are contained within the inter- 
es of thrombi or fibrinous deposits and 
usion or absorption of a plasminogen acti- 
vr to the thrombus causes activation of the 
insie clot plasminogen and thrombolysis.’ 
ugh quantitative differences are apparent 
ng the actions of the different activators 
d in table 3, their qualitative modes of 
on are similar. The presence of plasmino- 
activator in plasma causes activation of 
ma plasminogen as well as clot plasmino- 
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gen, but clinical experience® has shown that 
plasma inhibitory mechanisms against plas- 
min are so effective that the resulting coagu- 
lation defect is usually of a minor nature. 


The Induction of a Thrombolytic State in Man 
with Plasminogen Activators 


To date streptokinase has been the only 
plasminogen activator prepared in sufficient 
quantity and purity for clinical trial. Its in- 
travenous infusion has been shown to produce, 
both in man and animals, intensely height- 
ened plasma thrombolytic activity, ie., levels 
several hundred times the resting level.® 
There is indisputable evidence that the proper 
systemic use of this agent will produce lysis 
of experimentally induced thrombi in the 
experimental animal®?® and in man;'! evi- 
dence of a less certain but highly suggestive 
nature indicates that streptokinase therapy 
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Table 3 


Similar Effects of Plasminogen Activator in Vivo and in Vitro 


Thrombus 
Purified 


System Plasminogen Acti 20K ———e—V—V—V—a—mVx__ > 
or (Urokinase, Streptokinase, Natural Activators) 
Plasma 


Activation of 
Thrombus Plasminogen 


Thrombolysis 


Streptokinase —————"—"—"———- > Plasma SK 


: No Thrombolysis 
Antibody 


Immune 
Plasma 
Inactive Complex 





The top portion of the table displays the mechanism by which plasminogen activators 
cause thrombolysis in purified systems or in plasma. However, in immune plasma, containing 
specific streptokinase antibody, the action of streptokinase may be inhibited (bottom portion 


of the table). 


will lyse thrombi produced secondary to hu- 
man disease states.” 

Unfortunately, as is indicated in the lower 
portion of table 3, immunologic considerations 
arise when streptokinase is used for thera- 
peutic purposes. Since streptokinase is anti- 
genic to man and streptococcal infection is a 
relatively common event, human plasma con- 
tains a variable concentration of specific 
streptokinase antibody. Union of streptokinase 
and free antibody renders streptokinase bio- 
chemically inert and consequently, where 
therapeutic action is required, the initial 
streptokinase dosage, determined after titra- 
tion of the patient’s antibody, may vary over 
a wide range. The extent and importance of 
this fact has not always been realized by in- 
vestigators who, as a consequence, have fre- 
quently used biochemically impotent prepara- 
tions. When streptokinase is to be used as a 
therapeutic agent, it is mandatory to assay 
the patient’s plasma for streptokinase anti- 
body. In no other way can a dose be calcu- 
lated that will produce a consistent biochem- 
ical response in man. 

The literature, even that of recent date, 
abounds with claims that plasmin (sometimes 
ealled fibrinolysin) is an effective thrombo- 


lytic agent in vivo.!* These claims are unsub- 
stantiated and have arisen because of the use 
by several investigators of inadequately as- 
sayed and characterized ‘‘plasmin prepara- 
tions.’’ Adequate analytic methods reveal 
these preparations to be grossly contaminated 
with plasminogen activator (streptokinase) 
and the major portion of their in vitro bio- 
chemical activity can be attributed to the 
presence of streptokinase rather than plasmin. 
Consequently when such preparations are in- 
fused into man, their biochemical activity may 
be neutralized in the presence of specific anti- 
body. Neglect of this fact has led to the mar- 
keting of a preparation described as human 
fibrinolysin (Actase) which, on infusion into 
man, exerts negligible biochemical effects.'* 
Solution of the problem of clot dissolution 
in man by enzymatic means requires, as i's 
immediate objective, the institution ard 
maintenance in vivo of a controlled biochem i- 
eal state in which the circulating plasma of 
the patient is endowed with the ability to ly :e 
preformed thrombi, yet without significa \t 
hazard or toxic effect. In this respect an an: - 
ogy may be drawn to anticoagulant thera) v 
in which the controlled state is one of hyp 
coagulability and the ultimate objective 
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\ibition of clot formation. The purpose of 
s analogy is to stress the requirement for 
‘say methods that measure the extent to 
ich the thrombolytic activity of the pa- 
i nt’s circulating plasma has been enhanced. 
‘viously such laboratory methods, in order 
yield relevant data, should employ the pa- 
i nt’s plasma and conditions that closely 
1 mie the in vivo problem. Unfortunately 
ich of the current work on fibrinolytic ther- 
vy is open to serious criticism, since obser- 
tions of this type have either not been made 
or have been inadequately tested. In develop- 
iny our own studies, we have relied heavily 
on a thrombolytic assay that measures the 
ability of the patient’s plasma to dissolve pre- 
formed human plasma clots.? 


Special Considerations in the Treatment of 
Coronary Heart Disease 
The treatment of coronary artery disease 
and its complications by thrombolytic therapy 
present several difficult problems. First, it is 
evident that only the secondary complication 
of thrombosis rather than the primary arterial 


disease can be successfully treated in this 
manner. Second, it is known that coronary 
artery occlusion may be due to causes other 
than thrombosis and that diagnostic methods 
for making the distinction are lacking; ar- 
terial lesions such as those caused by subinti- 
mal hemorrhage could conceivably be worsened 
by the suggested therapy. Third, it is not yet 
firmly established that the restoration of blood 
supply to an acutely infarcted area of myo- 
dium is always desirable. Finally, the 
th-rapeutie preparations used for the treat- 
ment of these often critically ill patients must 
be shown to be free of deleterious effect. 
m the other hand, substantial benefits 
ld follow the early enzymatic lysis of a 
) onary thrombus and the consequent res- 
ition of blood flow to the acutely infarcted 
eutely ischemic myocardium. These might 
ude reduction of the final area of muscle 
iretion, reduction of the degree of elec- 
al instability during the early critical 
ti re of infarction, the prevention or removal 
uural thrombi, and the prevention of ex- 
ardiae thromboembolic complications. 
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Animal Studies 


Two groups of workers have studied the 
effect of lysing a thrombus obstructing a cor- 
onary artery by enzymatic means. Though in 
neither instance did the animal model ap- 
proximate to the situation commonly found 
in the human, the results are of considerable 
interest. 

Agress et al.!© passed a catheter through 
the left carotid artery of dogs (closed chest 
preparations) and injected into the coronary 
arteries small fibrin particles, prepared from 
human plasma and sieved. Embolization with 
fibrin particles was continued until persistent 
and in some cases progressive electrocardio- 
graphic evidence of myocardial damage was 
observed. Half the dogs were treated with 1 
to 6 intravenous infusions of trypsin over an 
8-day period and the other half were main- 
tained as controls. Comparison of treated and 
control animals suggested, by all the criteria 
used (degree of final infarction, presence of 
visible clots, degree of vessel patency, im- 
provement in electrocardiographic findings), 
that the trypsin therapy had benefited the 
treated dogs. 

Ruegsegger et al.4® produced myocardial 
infarction in dogs by an open-chest procedure 
during which a serum-induced thrombus was 
formed in the anterior descending coronary 
artery. Systemic ‘‘plasmin’’ therapy, with a 
mixture of streptokinase and human plasmin, 
was administered within a few hours; after 
a variable time interval arteriographic evi- 
dence of partial or complete thrombus disso- 
lution was obtained. The authors suggested 
that, as a result of the ‘‘plasmin”’ therapy, 
the final area of muscle infarction had been 
somewhat reduced in size and that judged on 
histologic grounds the degree of injury reac- 
tion was lessened. 

The experimental results of these two 
groups, though failing to afford conclusive 
evidence of the benefits of enzyme therapy in 
experimental myocardial infarction, are of 
significance. Though details are lacking, it 
may be inferred from the data that hemostatic 
defects of a severe degree resulted from the 
state of general plasma proteolytic activity in- 
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duced by the enzyme therapy, yet in neither 
instance was excessive hemorrhagic reaction 
noted in the infaret. The implications of this 
finding may be relevant to the problem of 
enzyme treatment in the human. 
Thrombolytic Therapy in Human Coronary Heart 
Disease 

The clinical investigation of thrombolytic 
therapy in coronary heart disease, because of 
the many serious problems involved, has only 
recently commenced. Though the literature 
contains reports on the enzymatic treatment 
of only one small series of patients suffering 
from acute myocardial infarction, important 
information has already been obtained. 

The purpose of the study!* ' was to eval- 
uate the effect of a 30-hour period of intem- 
sive thrombolytic therapy in patients suffering 
from early myocardial infarction. Since there 
is theoretic reason to advocate the early use 
of enzyme therapy and some grounds for be- 
lieving that its later use would be at least 
relatively ineffective, the patients were di- 
vided into a main early treatment group and 
a subsidiary late treatment group. The early 
treatment group comprised 19 patients whose 
infaret (judged on the basis of symptomatol- 
ogy) had occurred 5 to 16 hours previously 
(average 9 hours). The late treatment group 
comprised 3 seriously ill patients in whom 
infarction had taken place 34 to 65 hours pre- 
viously and in whom enzyme treatment was 
only undertaken as a course of last resort; 
all died during or following treatment. 

The early treatment group received inten- 
sive streptokinase therapy for 30 hours and 
were later maintained on anticoagulant treat- 
ment for at least the duration of their hospital 
stay. Serial biochemical measurements during 
the treatment period indicated that intensive 
p!asma thrombolytic activity (100 to 500 yg. 
of fibrin lysed per hour per ml. of plasma) 
was developed and maintained for 30 hours. 
No patient died during the early acute phase, 
but 1 patient died from reinfarction 3 weeks 
later while receiving anticoagulant treatment. 
The mortality of the treated group was less 
than that of control patients selected by a 
double-blind procedure (4 of 11 died) and 


FLETCHER, SHERRY 


less than that of the hospital mortality durin 
the same period (19.5 per cent). Neverthele 
beeause of the small numbers involved, stat 
tical testing gave a p value of 0.2. Restu: | 
of the group 4 to 6 months later revealed 
evidence of aneurysm formation, and on y 
minimal evidence of cardiac enlargeme. ‘. 
Electrocardiographic findings were relative y 
favorable and neither the patients’ sympto 
nor physical examination disclosed unust 
features.'* Autopsy evidence revealed no fir 
ing suggesting that the treatment had exert 

a deleterious effect on the myocardium. 


Discussion 

Hitherto the medical armamentarium has 
lacked measures to lyse thrombi or embcli 
within the vascular tree. Current investigation 
has progressed to the point where such meas- 
ures may soon become available to the prac- 
ticing physician. Since there are still a num- 
ber of problems that must be solved before 
safe and effective agents can be made gener- 
ally available, it has been the purpose of this 
communication to stress both present difficul- 
ties as well as encouraging results. The pre- 
mature release of either impotent or poten- 
tially toxie agents will serve only to delay 
the ultimate achievement of practical throm- 
bolytie therapy. 

On the debit side, it is evident that enzy- 
matic therapy is not sufficiently developed to 
permit its trial under any except clinical in- 
vestigative circumstances. Clinical experience 
has been limited and methods are insufficient- 
ly standardized to permit an extended trial. 
Unusual difficulty has been experienced in 
preparing sufficient quantities of highly puri- 
fied streptokinase (the only plasminogen ac 
tivator so far tested) for large-scale clinic: 
use. Current intense developmental work 
this problem could prove successful in 1 
near future, but at present each separate 
of streptokinase must be cautiously tested | 
man (to establish its freedom from pyroge 
impurity) before its serious therapeutic 1 * 
can be contemplated. Streptokinase, beca s 
of its antigenic nature, is not an ideal pl 
minogen activator for clinical use; this pr: 
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ty imposes certain restrictions upon and 

mplieates its use, for individual patient 

sage must be estab!ished after prior assay 
i plasma antibody. 

On the eredit side it can be claimed that 
‘ent contributions to physiologic knowledge 
ive not only elucidated the mechanism by 
hich clot lysis proceeds in vivo, but have 
uphasized the considerable possibilities in- 

‘rent in the therapeutic employment of this 

echanism. The control in patients of throm- 
iolytie mechanisms has proved to be possible, 
iiough at present the laboratory tests required 
for this purpose are still of an undesirably 
complex nature. The limited clinical evidence 
not only supports the feasibility of this thera- 
peutic approach but, perhaps more important 
for coronary heart disease, it indicates that 
euzymatie treatment is not associated with 
deleterious secondary effects on infarcted 
myoeardial tissue. Consequently, in principle 
at least, large-scale trial of enzymatic therapy 
in coronary heart disease may be indicated, 
though this should await the solution of cer- 
tain technical problems. Undoubtedly the 
greatest need for the future is for the develop- 
ment of a nonantigenic plasminogen activator ; 
current work with urokinase (the naturally 
occurring urinary plasminogen activator) 
offers promise in this connection. 

[t is the authors’ conviction’® that the 
establishment of sound scientific principle 
should take precedence over practical trial 
based on poorly controlled or empirical ob- 
servations. Recent progress with the former 
aspect has been gratifying and therapeutic 
principles now seem to be firmly established ; 
ii may be anticipated that their practical 

plication wi!l follow shortly. 


Summario in Interlingua 

"sque nune le armamentario medical ha ineludite 
e mesuras pro effectuar le lyse de thrombos o 
olos intra le arbore vascular. Le investigationes 
rentemente in progresso ha attingite un puncto 
nos pote predicer que tal mesuras va tosto esser 
onibile al medieo practice. Proque il remane un 
ero de problemas que debe esser resolvite ante 
salve e efficace agentes pote esser lanceate al uso 
ral, le objectivo del presente communication es- 

signalar tanto le difficultates aneore existente 
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como etiam le incoragiante resultatos jam obtenite. 

Al latere negative, il es evidente que le therapia 
enzymatic es non ancora sufficientemente disveloppate 
pro justificar su application excepte intra le quadro 
de un investigation clinic. 

Al latere positive, on pote insister que recente con- 
tributiones a nostre ecognoscentias physiologic ha non 
solmente elucidate le mechanismo que representa le 
lyse del coagulo in vivo sed ha etiam fortificate nostre 
fide in le possibilitate de traducer ille mechanismo in 
un forma de exploitabilitate therapeutic. Le regula- 
tion del mechanismo thrombolytic intra le patiente se 
ha provate effectuabile, ben que al tempore presente 
le tests de laboratorio que es requirite pro ille ob- 
jectivo es ancora de natura regrettabilemente com- 
plexe. 

Il es le conviction del autor que le establimento de 
solide prinecipios scientific debe preceder le essayos 
practic a base de observationes mal regulate o pur- 
mente empiric. Recente progressos con respecto al 
principios es promittente. Le theoria therapeutie pare 
esser firmemente establite, e le expectation es justifi- 
cate que su exploitation practice va tosto sequer. 
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Legal Aspects of Coronary Disease* 


By Howarp B. Spraeugz, M.D. 


Felix, qui potuit rerum cognoscere causas. (Happy the man who has been able to 
understand the cause of things). Vergil, Georgies, Bk. i. 1.490. 


; WVHE PATIENT with coronary disease 
ro into court, or his descendents for 
m, mainly under 3 major conditions: (1) 
is claimed that he has received a personal 
jury which caused or aggravated his heart 
sease; (2) his cardiac mischief has been 

; odueed or worsened by his employment 
Workmen’s Compensation); or (3) he is 
ititled to premature pension payments, gov- 
nmental or private, by virtue of an occu- 
itional hazard to his heart. 

In a ease carried to the Supreme Court of 
Minnesota which was, however, not a cardiac 
problem, the Court said ‘‘Since we as judges 
lay no claim to expertness in these matters 
[the etiology of cancer], we can add nothing 
to the discussion, nor can we be expected to 
resolve these conflicts which the medical pro- 
fession itself has been unable to resolve. Not- 
withstanding this uncertainty, we think we 
are bound to treat the opinions of these doc- 
tors as something more than speculation and 
conjecture, which are but polite terms for 
unscientifie guesswork.’ 

And as Larson says ‘‘Plainly, the heart 
vases will continue to be troublesome as long 
as some reach the appellate courts on a record 
in which the medical testimony is emphat- 
ic: ‘ly certain that effort and exertion have 

hing whatever to do with coronary throm- 

c.is, While most such eases are based on the 
osite thought.’ ”” 
hus, the reason for litigation, in the cases 
oronary disease, is referred to differences 
‘pinion within the medical profession. The 
‘ticism of lawyers about medical disagree- 
ts is illustrated by Lambert’s belief that 
best to have adversaries in court rather 





he Peter T. Bohan Lecture, delivered at the 
ini Day meeting of the University of Kansas 
cal Alumni Association, Kansas City, Kansas, 
4, 1960. 
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than panels and ‘‘impartial’’ physicians, in 
these cases, since ‘‘the expert ism of today 
becomes the wasm of tomorrow.’’ So litigation 
will go on, for, according to Justice Holmes 
‘four ideal may be repose, but our destiny is 
effort.’"*> It should be remembered that 
Holmes lived to the age of 94. 

There are influences, foreign to medical 
thinking, which color the legal aspects of the 
coronary problem, but which, none the less, 
physicians should understand. The first of 
these is the difference between the lawyer’s 
and the doctor’s definition of causation. This 
has been well discussed by Small.* The physi- 
cian, indeed, must undergo an almost mystical 
revelation to accommodate his thinking to 
that of the legal profession as it relates to 
causation. ‘‘But,’’ as Small says, ‘‘the lawyer 
and the doctor have so pontificated over sim- 
ple words, so preened them and institutional- 
ized them, that the layman thus put in the 
dark, is as wise as the lawyer and the doctor 
when each is confronted with the other’s 
busywork.’’ ‘‘The lawyer simply is not after 
the same cause as the doctor, and therefore 
cannot be expected to reach the same causal 
ends.’’ This is perhaps even more striking in 
the case of Workmen’s Compensation than in 
personal injury actions, because of what 
Horovitz rightly calls ‘‘the litigious phrase: 
‘arising out of’ employment.’” 

The lawyer complains that the doctor has 
‘difficulty in separating cause from etiology”’ 
whereas ‘‘lawyer—cause, whatever modifier 
be used, can have no meaning except that 
which it takes from the system, the system 
represented by the concept-term, Law. As 
that system is one of adjustment toward so- 
cial harmony, certain policy considerations 
will ineseapably control the adjustment proc- 
ess—policy considerations springing from 
social demands.’”4 
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Thus, ‘‘the defendant’s part in the misfor- 
tune need not have been its sole cause, or 
even its principal cause, but only a cause of 
sufficient proportion, in the light of his con- 
duct, to make it seem just for him to shoulder 
the cost.’’ 

It is in this phrase ‘‘policy considerations 
springing from social demands’’ that one 
sees the other chief influence affecting litiga- 
tion of coronary heart disease. The physician 
attempts to have a scientific attitude toward 
causation, the lawyer’s motivation is the so- 
cially desirable one of relieving the burdens 
of physical harm and economic tragedy. It is 
true that the physician at times descries in 
this yearning solicitude of the lawyer for 
humanity a certain element of crocodilian 
lacrimation when juries are notably generous 
on a contingent fee basis with attorneys’ fees 
taking up to one third of the award; but how 
else could the indigent receive such skillful 
legal advice, is the lawyer’s reply. 

The tort, or personal injury cases, are of 
many sorts, from the fatal coronary throm- 
bosis secondary to a shocking accident, to the 
exacerbation of angina from the mental stress 
of witnessing an altercation. 

But it is not so difficult for the physician 
to attempt an assessment of the factors in 
such eases as it is for him to try to appreciate 
the change that has occurred in the purpose 
of Workmen’s Compensation Laws. 

Even among lawyers there seems to be a 
difference of opinion about the genesis of 
these statutes—one side believing them to be 
the outgrowth of older common laws concern- 
ing personal injury, but the most vocal ad- 
vocates asserting that Workmen’s Compen- 
sation has nothing to do with ‘‘tort law,”’ 
‘‘scope of employment,’’ ‘‘ proximate causa- 
tion,’’ ‘‘foreseeability,’’ ‘‘assumption of 
risk,’’ or ‘‘blameworthiness’’—all factors in 
personal injury actions. As Riesenfeld says, 
it ‘‘is fundamentally a branch of social in- 
surance, designed to protect a segment of the 
population against sub-standard living condi- 
tions brought about by a typical hazard of 
modern society.’” 

Perhaps the most active defender of this 
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concept of Workmen’s Compensation is the 
National Association of Compensation Claims 
Attorneys, often called NACCA. Its journal 
is a rich source of material for tracing the 
historical development of the interpretation 
of the law as it relates to financial recom- 
pense for personal injury, and other forms 
of compensation. Similarly, Arthur Larson’s 
‘“*The Law of Workmen’s Compensation’” is 
the constantly current loose-leaf reference 
work of the highest authority. 

Workmen’s Compensation legislation start- 
ed in Germany in 1884 as a part of state 
socialism to compensate the injured worker. 
Britain followed in 1897, Maryland had a 
Cooperative Accident Fund in 1902, Massa- 
chusetts set up its first commission to inves- 
tigate the subject in 1904, the Federal Act 
was passed in 1908, in 1911 ten states passed 
Workmen’s Compensation laws; finally in 
1948 the last State, Mississippi, had joined 
the system. 

The development of Workmen’s Compen- 
sation differs in various countries. The Brit- 
ish law originally defined the purpose in much 
the same way as do most of our present State 
statutes, namely, recompense for personal in- 
jury ‘‘by accident arising out of and in the 
course of employment.’’ But it has become 
an ‘‘enterprise liability.’’ ‘‘The enterprise of 
employment is responsible for harms occa- 
sioned by it.’’ It is an entirely new social 
principle of ‘‘liability without fault.’’ Or as 
Lloyd George is credited with expressing it, 
“The cost of the product should bear the 
blood of the workingman.’”® 

Larson,?:* as United States Undersecretary 
of Labor, states the underlying philosophy as 
it applies in this country, at least in the 
vision of the welfare state, ‘‘ Workmen’s Com 
pensation is one segment or department of 
the overall pattern of income-insurance, whic! 
includes unemployment insurance, sicknes: 
and disability insurance, and old age and sur 
vivors insurance.’’ This concept is obvious i! 
England, Australia, and New Zealand. Th: 
American system is unique in that it ‘‘i 
neither a branch of tort law nor social insur 
ance of the British or Continental type,’’ bu 
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as some of the characteristics of each. It is 
social in philosophy’’ but ‘‘largely private 

1 strueture.’’ 

It will be seen that nonoceupational dis- 
bility is the only interruption of employment 
iot yet generally covered by insurance in this 
ountry, and in this fact lies the growing 
\odifieation of Workmen’s Compensation 
ulings toward making it a type of over-all 

erage for disability of any sort, and 
rough this painful, Procrustean process 
hronie degenerative diseases, such as coron- 
ry artery disease, enter the field. The de- 
ense of the admission of these diseases as 
industrial accidents is that the people demand 
it; but this erosion of the concept of ‘‘indus- 
trial aecident’’ has placed the medical pro- 
ession in an untenable position. 

How has this come about? By the process 
through which ali law develops. As Roscoe 
Pound said, ‘‘The law grows by judicial ap- 
plication of reason to experience,’’ and he 
points out that ‘‘the legislation of the social 
service state is, one might put it, changing 
the center of gravity of the law.’’® 

Several very provocative decisions have 
almost succeeded in dominating legal prece- 


dent in eardiae, and especially coronary, cases. 


| say ‘‘almost,’’ because decisions of appel- 
late courts differ not only between states, but 
within the same state, or even within the same 
court. But certain features have become 
firmly established. 
In the first place, in 1903, an interpretation 
as rendered by the British House of Lords 
of the term ‘‘by accident’’ to include the re- 
(lt as well as the cause.? Therefore ‘‘the ‘by 
‘cident’ requirement is now deemed satis- 
‘d in most jurisdictions either if the cause 
as of an accidental character or if the effect 
as the unexpected result of routine perform- 
ice of the claimant’s duties.’’ 
Also it is a legal principle that the employer 
takes the employee as he finds him.’’ That 
to say, there is no provision for the ‘‘idio- 
neratie individual’’ who may well be the 
bject of chronic disease at the time of em- 
oyment, an argument of some weight in 
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favor of pre-employment medical examina- 
tions. 

There are 4 categories of employers liabil- 
ity for accident (Larson) :? 

1. The liability usually holds when some- 
thing ‘‘lets go,’’ such as hernia, cerebral 
hemorrhage, arterial or blood vessel rupture, 
ruptured aneurysm, apoplexy, ete. 

2. In injury from generalized conditions 
during routine exertion the courts are less 
definite. These include coronary thrombosis, 
myocarditis, dilatation of the heart, and arte- 
riosclerosis. 

3. Routine exposure resulting in freezing 
or sunstroke is usually admitted. 

4. The weakest category, so far as proof 
of accident is concerned, is routine exposure 
causing disease, such as pneumonia, rheuma- 
tism, nephritis, ete. 

In the cardiac field a major legal tussle has 
taken place over the point as to whether or 
not an unusual degree of stress has occurred 
to precipitate the attack, usually angina, 
coronary occlusion, or acute congestive fail- 
ure. 

Georgia has carried its legal conclusions to 
the ultimate stage and its court has said ‘‘an 
accident arises out of employment when the 
required exertion producing the accident is 
too great for the man undertaking the work, 
whatever the degree of exertion or condition 
of health.’’ In this State, heart failure has 
actually been held to be an accident even when 
the exertion was lighter than usual, as long 
as it was considered to have precipitated the 
attack. 

This principle is accepted in New York, 
especially since the Masse case (1950), when 
it was held that ‘‘ whether or not a particular 
event is an industrial accident’’ is to be de- 
termined, not by any legal definition but by 
‘‘the common sense viewpoint of the average 
man.’’ 

That legal jurisdictions in the United States 
are not consistent in awarding compensation 
for disability from ‘‘general conditions,’’ in- 
cluding heart disease, is seen by the fact that 
19 award such compensation and 13 deny it.” 
It is admitted that there is a fear on the part 
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ot Workmen’s Compensation Boards and the 
Courts that the heart cases will get out of 
control and that this sets some arbitrary 
boundaries for their decisions. They really do 
not want to compensate for deaths not actu- 
ally caused in any substantial degree by em- 
ployment. In general, there must be an un- 
expected result, and there must be some exer- 
tion capable, medically, of causing collapse. 
Yet how lable to disputation is the classical 
pronouncement of Chief Justice Rugg of 
Massachusetts in 1914: ‘‘ Acceleration of pre- 
viously existing heart disease to a mortal end 
sooner than otherwise it would have come is 
an injury within the meaning of the Work- 
men’s Compensation Act.’’!+ 15 

The physician views some of these decisions 
with amazement. In one case a man fractured 
a heel bone in a fall and was said to have 
had pain and to have been anxious. He died 
3 months later of a coronary thrombosis. Only 
1 of 5 doctors who testified thought there was 
any connection, but the Board chose this one’s 
opinion and held for the plaintiff. 

In another instance, a judgment was given 
for the plaintiff on the basis that a coronary 
thrombosis, allegedly due to lifting, lowered 
his ‘‘resistance’’ so that he died of cancer of 
the bladder. 

Courts have found for the plaintiff when 
he suffered a heart attack during an alterca- 
tion in which he was the aggressor. This ele- 
ment of contributory negligence has disap- 
peared from Workmen’s Compensation, an 
extreme example being the recovery of finan- 
cial recompense by the heirs of a laundry man 
who was shot and killed by a testy husband 
who objected to the plaintiff regularly col- 
lecting his wife’s amorous favors, as well as 
the laundry. It was held that he was on the 
job at the time and therefore entitled to 


Workmen’s Compensation for an occupational 
hazard.1* 


Medical testimony may be completely ig- 
nored by the Court, and it is true that appeal 
boards tend to uphold compensation boards 
even in the absence of ‘‘a single shred’’ of 
medical evidence of causal relation.!¢ 

A truck driver may work long hours with- 
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out regular sleep and gain 40 pounds in 
weight, yet if he has a heart attack the d& 
cision may imply that his work alone wa 
the cause of his death. ‘‘Presumption as t 
cause,’’ says a Tennessee Court, ‘‘should | 
resolved in favor of the employee.’’ 

As Workmen’s Compensation expands 
has entered an umbrageous area concerne 
with injury from emotional stress. In Mass: 
chusetts, this principle was held valid for th 
death of a motor vehicle inspector from a co: 
onary attack occurring 1 or 2 hours after 
supposedly stressful interview with the sw 
vivor of an accident. No testimony was sul 
mitted that the interview was emotionall: 
disturbing. The Supreme Court merely d 
cided it must have been !?® 

No one would deny the influence of an acut 
emotional stress in precipitating an attack of 
angina, but the assumption of stress as the 
eause of atherosclerosis or hypertension is 
scientifically unwarranted and socially dan- 
gerous in its implications. Furthermore, cor 
onary thrombosis to be attributed to an emo- 
tional episode must, it seems to me, show its 
onset by symptoms appearing at the time of 
the stimulus or in relation to some measur- 
able alteration in heart rate, blood pressure, 
or other significant vital index, which contin- 
ues unabated after the episode. No one has 
shown convincingly that local alterations in 
the coronary vessels (such as subintimal hem- 
orrhage or rupture of atheromatous abscess), 
or hypereoagulability of the blood in these 
vessels, are related to either physical or men- 
tal stress. 

In the United States Public Health Service 
Study in Framingham, for example, about 
one third of the new attacks of clinical cor- 
onary disease were revealed by sudden, unex- 
pected death in the course of the accustomed 
lives of the victims, and about 20 per cent 
of new coronary events were revealed by 
electrocardiographic evidence in the absence 
of any convincing history of cardiac pain. 

There is one other compensation area in 
which coronary disease has entered by front 
attack. This is the disability pension syste: 
through the passage of so-called ‘‘heart laws, 
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.ipplying to certain categories of State em- 
iloyees. The Massachusetts Act may serve as 
n example. It has removed opinion concern- 
ng causation from the medical field and 
laced it in the legislature, because this law 
tates that if certain State employees develop 
eart disease or hypertension, it is to be pre- 
umed that these conditions are service con- 
ected, that is, arising from the character of 
heir employment, and such select individuals 
re to be retired at any time with the special 
ension privileges enjoyed by other employees 
etired for accidental disabilities. The favored 
rroups at present include firemen ; policemen ; 
mployees of the Registry of Motor Vehicles 
who perform police duty; employees in the 
Department of Correction whose duties re- 
quire supervision of prisoners, criminally in- 
sane or defective delinquents ; crash crewmen ; 
crash boatmen; fire controlmen or assistant 
fire controlmen at the Logan Airport. 

Such presumptive legislation is another 
example of the erosion of the role of the physi- 
cian in determining the relationship of an 
occupation to disease. It matters not that 
there is no significant evidence that these 
specific occupations are associated with pre- 
mature or enhanced incidence of hypertension 
or coronary disease; it is only important that 
the voting of these groups be powerful. The 
members of the Legislature wish also that 
their stressful devotion to lawmaking be 
recognized by inclusion of themselves under 
this law. 

To some degree the medical profession is 
esponsible for its sorry state. It has per- 
nitted medical testimony to be submitted in 
‘ourt which has been so far from reasonable 

iat it has east doubt upon all medical testi- 

iony. As a result, affirmations of no scien- 
fic value are accepted on the same basis as 
hose of high authority. As Hubert Smith 
hrased it, ‘‘Courts have plodded along, quite 

illing to recognize any holder of an M.D. 

‘gree as a universal expert on science. This 

iiveté is surprising, for the same judge who 

ules a general practitioner competent on his 
ialifying or voir dire examination, will take 

\e train for Mayo Clinic if he stands in need 
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of specialized surgery!’ Courts and legis- 
latures conclude that social pressures are such 
that they might as well decide causation by 
judicial or legislative fiat as to weigh con- 
flicting medical opinion. Only occasionally 
does a court assert that mere possibility of 
causal relationship is not enough to sustain 
a finding. 

In the Supreme Court of the State of 
Washington, for example, a judgment was 
ordered for the plaintiff’s heirs because he 
was found dead 40 minutes after the end of 
his working day, during which he pulled lev- 
ers. A physician had testified that ‘‘the fatal 
attack was precipitated by some physical ac- 
tivity which caused the clot, shown to be of 
long standing, to let loose.’’!® The right cor- 
onary artery was shown at autopsy to be oc- 
eluded by a thrombus. Is there any wonder 
that such evidence makes high court pro- 
nouncements about causation meaningless, as 
one from the Supreme Court of Idaho, ‘‘evi- 
dence of likelihood is enough’’; especially, as 
Smith says, since ‘‘some medical witnesses 
are venturing opinions in Court which they 
would not assert before medical societies.”’ 

Lay bugaboos become enshrined and used 
as precedent, as in a Tennessee case, ‘‘The 
Court takes judicial notice that climbing of 
stairs is condemned by the medical profession 
as among the activities most harmful and 
dangerous to persons afflicted with heart trou- 
ble and arteriosclerosis.’’ This is similar to 
the superstition about the danger to cardiac 
patients of raising the arms over the head. 

Is this uneasy medicolegal situation likely 
to continue? Can any principles be promul- 
gated concerning the relationship between 
overt coronary disease and the environmental 
influences subject to litigation? 

It seems to me that the American system 
favors adversary action in the courts for an 
indefinite time. Certainly this is true in per- 
sonal injury cases, since they must remain 
so highly individualized. 

The American Heart Association has a 
Committee on Strain and Trauma which, for 
several years, has been investigating the med- 
ical and the legal aspects of the whole prob- 
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lem. As a member, I know the difficulties it 
faces, and the uncertainties of defining scien- 
tifie proof. The precipitation of an attack of 
angina, fatal or not, can reasonably be shown 
at the time of an unusual event, but the re- 
lationship of such an event to the clinical 
pattern of coronary occlusion and myocardial 
infarction is much more obscure. 

Blumgart!® has stated the situation clearly: 
‘Recognition of the causal relationship of 
effort to acute myocardial infaretion should 
not lead the medical officer or physician to as- 
eribe every attack of acute myocardial infarct 
to preceding effort. The occurrence of acute 
myocardial infarction in the foregoing cases 
during or immediately after strenuous effort 
clearly establishes a causal relationship. As 
with most diagnostic problems in medicine, 
the relation of effort to an attack of acute 
myocardial infarction in a particular patient 
may be certain, may be probable, suggestive 
or improbable or may be considered to be non- 
existent. 

‘‘The re'ation is considered definite if the 
following criteria are satisfied : 

1. The development and increase of car- 
diac symptoms such as pain or sub- 
sternal distress during or immediately 
following unusual effort. 

Continuation of symptoms after cessa- 
tion of effort. 

The presence of the clinical signs and 
symptoms of acute myocardial infare- 
tion. 

Development of the characteristic elec- 
trocardiographic pattern of acute 
anterior, posterior or lateral wall in- 
faretion.”’ 

Regan and Moritz’! have also delimited the 
influence of trauma and stress on heart dis- 
ease. In the Editorial Comment accompanying 
a reprint of this article in the book of Moritz 
and Helberg, the opinion is given that ‘‘If a 
medical witness is to be justified in attribut- 
ing the disability for which compensation is 
claimed to some specific episode of trauma, 
he should have valid reasons for believing that 
the same degree or kind of disability would 
not have developed at the time that it did were 
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it not for the specified traumatic event. Thi 
means that the witness should be able t 
defend the proposition that the particula 
manifestation of the disease for which com 
pensation is claimed was not consistent wit! 
spontaneous occurrence and was, therefor 
caused or contributed to by the effects of th 
trauma.’’ 

The much bolder concept that occupation 
as such, especially the so-called emotional]: 


stressful ones, are responsible for coronary 


artery atherosclerosis and disease is entire]; 
lacking in proof. Regan and Moritz state ‘‘T: 
no circumstances can stress or injury be hel: 
accountable for coronary~atherosclerosis.’’ / 
great cult of stress is being developed in thi 
country, aided by reports that, under condi 
tions of emotional pressure, serum cholester« 
rises and coronary troubles ensue. Gofman! 
has recently shown, however, that in one oi 
these studies the rise in serum cholesterol was 
completely explicable on the basis of the ad 
mitted fact that the victims (accountants 
under stress ate more. 

Whether or not we are ready to admii 
overeating and physical inactivity to the eate 
gory of industrial hazards is questionable, 
yet this would seem to be true, for politica! 
purposes, in the passage of ‘‘heart laws.’’ 
However, there would appear, in fact, to be 
more evidence that the energetic stressful 
reactive life has protective value, but since 
it is impossible to titrate emotional stress 
the conclusions of ‘‘stress’’ studies are largel\ 
meaningless. 

In the field of Workmen’s Compensation 
one cannot disregard the pressure to inelud: 
the degenerative diseases in compensable in 
juries, simply on the basis of social desires 
Dawson has ealled this ‘‘a distinctively Nort): 
American development.’’ It is of interesi, 
however, that there is a tendency for some o! 
the labor unions at times to deny occupation: | 
relationship because the benefits under sick- 
ness disability insurance provided by son 
companies are greater than under Workmen 
Compensation. Similarly, we have seen on 
pressure group, successful in obtaining speci: 
favors under the ‘‘heart law’’ of Massach 
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ts, now objecting to the extension of the 
av, to inelude further categories of State 

iployees, for fear that the pension funds 
w ll be unable to bear the rapidly mounting 
e> pense. 

It is to be hoped that some solution will 
lb. reached, since not only is the potential 
li bility for coronary disease enormous in 
the American pattern of life, but the need 
for rehabilitation and employment of cardiac 
subjects and older workers demands a classi- 
fication one way or another, either coronary 
disease is to be considered occupational and 
included in Workmen’s Compensation or it 
should be provided for by some form of sick- 
ness disability insurance. One may present 
as many difficulties as the other, since sick- 
ness insurance is notoriously subject to abuse, 
but this sickness cash-benefit insurance exists 
(1951) in 5 states and under the Railroad Un- 
employment Insurance Act. 

One senses a certain apprehension on the 
part of some lawyers that litigation may 
diminish if compensation eases are too readily 
adjudicated, but a further source of liti- 
gation has been suggested, namely, that even 
when Workmen’s Compensation payments are 
granted to the employee he should also be 
allowed to return to his old common-law privi- 
lege of suing the employer in addition, if the 
latter has been negligent. I have seen no such 
solicitude for the employer when the worker 
is negligent. 

"he position of the physician in this whole 
i-ture is truly anomalous. He is still neces- 
ivy for the process of the law but his testi- 

ny is accepted or rejected often quite cava- 

rly by the courts, and in relation to the 
ial philosophy of the geographic area. 

/f course the doctor who has treated the 

intiff is in a difficult situation and may be 

ject to the dichotomy of loyalty to his 
ient vis-a-vis his scientific conscience. 

‘re may be the desire to be a ‘‘good fel- 

’ or even the knowledge that a favorable 
xment would ensure his medical fee, or 
infavorable result, for want of his support, 

‘ht lose him his patient. 

’n a less subjective level the medical man 
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is forced to realize that in many cases he 
eannot be dogmatic about causation or aggra- 
vation. He ean only offer his considered judg- 
ment and there is no question that a well- 
trained practitioner may know his patient 
better than the specialist. However, this does 
not excuse the practitioner or the expert from 
giving evidence so far from accepted scientific 
knowledge as to discredit the profession. It 
has even been suggested that a special com- 
mittee of the state medical society review the 
recorded testimony of all physicians in court 
to determine their honesty or venality. 

The Moreland Commission of New York™ 
in 1957 studied the cardiac problem and from 
the answers of 398 internists and cardiovascu- 
lar specialists they concluded, in part, that 
‘‘work does not produce heart disease (93.9% 
against 1.5%) ; performance of the same type 
of moderately heavy work without engaging 
in unusual exertion or strain has no injurious 
effect upon the heart. A myocardial infare- 
tion occurring during such work is not caus- 
ally related to the employment (88.6% against 
7.1%).”’ ; 

This is at least highly competent medical 
opinion, but the difference in probative weight 
between medical judgment and judicial deci- 
sion is illuminated by a Kansas case where 
it was held that compensation should be 
granted to the plaintiff since, ‘‘if his physical 
structure gives way under the stress of his 
usual labor, his death is an accident.’’ 

To the physician it appears more reason- 
able to allot a certain percentage of dis- 
ability to an occupational aggravation of a 
chronic disease. This is the practice in Cali- 
fornia, Kentucky, and North Dakota. Above 
all, insistence upon an autopsy in death cases 
is, I believe, imperative. 

Finally, the doctor is at a disadvantage in 
that he must maintain a scientific attitude— 
his greatest strength lies in this—but in 
Smith’s phrase ‘‘the anvil of the law has 
always resounded to the striking iron of 
science’’ and ‘‘few members of the populace 
can have failed to hear the reverberating 
blows or to see the cascading sparks which 
fly from these impacts.’’ He thinks that the 
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lawyer, the doctor, and the man of science 
‘‘may find themselves companion toilers on 
a more intricate pattern called ‘social syn- 
thesis.’ ’”® 

What I wish to emphasize by this quota- 
tion is that the physician should have as much 
right as the lawyer to think in terms of this 
‘‘social synthesis’’ within the rigorous con- 
finement of scientific observation. The lawyer 
may rationalize his endeavors to prove that 
his client’s occupation disabled him with a 
coronary thrombosis, and therefore that he 
should be paid, as contributing to the higher 
good, biit the physician should also allow his 
broader viewpoint to prevail in denying the 
relationship, in the absence of reasonable evi- 
dence, with the hope that the social pattern 
would thereby be improved by lowering the 
barriers of the economic fear of employing 
cardiac subjects. 

It does no good for the doctor to consider 
the lawyer ridiculous or nefarious, nor for 
the lawyer to think of the doctor in court as 
unsure, indefinite, or merely an instrument 
on which to play his tune. 

When all is said and done, public opinion 
and social demands will determine the in- 
terpretations of the courts. The medical and 
legal professions stand as great symbols of 
free and individual enterprise. Both bid fair 
to lose status in a socialist polity but the 
physician especially is speeding the coming 
of this state if he fosters the establishment of 
a legal precedent that work is always an evil 
and must perforce accelerate chronic disease. 
He should instead stick to his scientific guns 
and let the evils of poverty, chronic non- 
occupational disease, and misfortune be alle- 
viated by other processes than by forcing him 
to accommodate his medical knowledge to the 
purposes of the social-service millennium. 


Summario in Interlingua 

Exemplos ab le sphera del morbos cardiac es usate 
pro illustrar le argumento general que le concepto 
medical de causa como factor etiologic e le concepto 
legal de causa como factor responsabile non es identic. 
Le autor deplora le progressive degeneration del testi- 
monio medical in casos de compensation pro accidentes 
occupational. Ille analysa le situation in omne su 
ramificationes super le base del conviction que le rolo 
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legal del profession medical non pote restablir su di 
nitate si le medicos mesme non apprecia le forti: 
e tendentias extra-medical—i.e. social, sociologic, 
mesmo socialista—que codetermina le functiones d 
eortes. 
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CLINICAL PROGRESS 


Atrial Repolarization—Its Importance in 


Clinical Electrocardiography 


By Joao TRancuesi, M.D., Victor ApDELARDI, M.D., AND 
JORGE MARTINS DE OLiverrA, M.D. 


) INCE the studies of Abramson et al.,! the 
J atrial repolarization has attracted the 
atiention of several investigators.?-* In spite 
of this, we believe that not enough emphasis 
has been given to its significance in the every- 
day electrocardiographiec diagnosis. 

The importance of considering the electrical 
activity of the atria for the correction of the 
isoelectric line in the determination of the 
QRS and T areas has been pointed out.’ Simi- 
larly, the role of the atrial repolarization in 
the displacements of the S-T segments has 
also been discussed.* 

In the present paper we have considered the 
atrial repolarization as a whole, calling par- 
ticular attention to the changes observed in 
the atriogram itself as well as to those pro- 
duced in the ventriculogram. 


Atrial Repolarization 

In cases of atrioventricular block, it is pos- 
sible to observe that immediately after the P 
wave, there is another wave, flat and of slow 
inscription, which is conventionally called the 
atrial T or Ta (fig. 1). The Ta wave has a 
‘ction opposite to the preceding P. This 
ieates that the vector of atrial repolariza- 

i must have an upward, rightward, and 
htly backward orientation (exactly oppo- 

to the vector of atrial activation). Since 
areas of P and Ta are equal, but of oppo- 
polarity, the resultant vectorial summa- 
‘—atrial gradient—is equal to zero.? This 
‘rentiates physiologically the atrial from 





om the Electrocardiographie Department, Hospi- 
las Clinieas, S. Paulo, Brazil, and St. Vincent 
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Figure 1 
Second degree atrioventricular block. The Ta wave 
is easily identified. The P-Ta interval is equal to 
0.24 second. The ventricular J point is displaced 
downward. 


the ventricular electrical phenomenon. An- 
other difference exists in that, in the atria, the 
propagation of the waves of excitation and 
recovery are parallel to the muscular walls, 
and not perpendicular as in the ventricles 
(fig. 2). This ean be explained by the fact 
that the thinness of the atrial wall allows equi- 
librium in pressure and temperature between 
the epicardial and endocardial surfaces of 
the atria.*»& Consequently, the processes of 
atrial activation and repolarization start from 
the same region, the sinus node, and therefore 
no gradient is expected. 

The segment that is inscribed from the end 





Activation Repolarization Activation 


and 
Repolarization 


Figure 2 
The atrial activation and repolarization processes 
are parallel to the atrial wall, while the ventricular 
activation and repolarization processes are per- 
pendicular to the ventricular wall. The atrial elec- 
trical phenomena display similar morphology in 
both endocardial and epicardial atrial leads. 


P-Ta 
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Figure 3 
The time relationship between the atrial and ven- 
tricular electrical processes. 


of the P to the beginning of the Ta wave is 
called the S-Ta segment. This segment is re- 
corded during the P-R interval and the be- 
ginning of the QRS complex, while the Ta 
wave is superimposed on the final part of the 
QRS and on the S-T segment (fig. 3). 

It must be pointed out that the P-R seg- 
ment, apparently isoelectric, may actually 
show, even in normal cases, a slightly down- 
ward displacement (mainly in lead II).5?° 
The magnitude of such a displacement may 
reach 0.08 mv., and is proportional to the area 
of the P wave and to the cardiac rate.’ The 
atrial electrical systole, which is the summa- 
tion of all atrial electrical phenomena, is 
called P-Ta and corresponds to the ventricular 
Q-T interval. Its normal values have been de- 
scribed as ranging between 0.15 and 0.45 
second.§ 
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Figure 4 

Relationships between the “displacements of th 
P-R and S-T segments. (a) Normal. (b) Sul 
endocardial ventricular lesion. (¢) Subepicardial 
ventricular lesion. (d) Sympathetic effect. (e) 
Atrial lesion or sympathetic effect plus mild sul 
epicardial ventricular lesion. (f) Sympatheti 
effect plus subendocardial ventricular lesion. (g 
Sympathetic effect plus marked subepicardial ven 
tricular lesion. 
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Figure 5 
Exercise tolerance test in a normal individual. The 
downward displacement of the S-T segments 
not due to any pathologic condition of the ven- 
tricular myocardium, but rather to sympathet 
effects upon the atrial repolarization. The P-lt 
and S-T segments are in “geometrical agreement.” 


If one takes an average duration of 0.80 
second for the atrial electrical systole, and a 
cardiac rate of 80 cycles per minute, with a 
P-R interval of 0.16 second, it becomes evi- 
dent that during approximately 0.14 secon, 
the electrical activities of the atria and tie 
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Figure 6 
Electrocardiogram of a patient presenting clinical manifestations of acute coronary occlu- 
sion. There are no significant changes of the ventricular repolarization. However, the 
atrial J point and the P-R segment are markedly displaced in leads II and aVp. The 
vector representing atrial “current of injury” is at —120°. 


ventricles are superimposed. If one also sub- 
tracts the mean duration of the QRS complex, 
it heeomes clear that the atrial repolarization 
is sdded to the ventricular repolarization for 
approximately 0.06 second (fig. 3). This fact 
gains extreme importance in electrocardiog- 
raj lily, particularly when there are changes 
in he atrial repolarization that can simulate 


dis urbanees of the ventricular repolariza- 
tio::.° 


Alterations of the Atrial Repolarization 
“he atrial repolarization may be modified 
8 spatial orientation or in its duration by 
rent factors with resulting morphologic 
ges in the electrocvcardiogram (fig. 4). In 
st group we have factors related to ische- 
or necrotic phenomena, and conditions 
act upon the atria by means of hyper- 
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sympathetic stimulation (tachycardia, exer- 
cise, hyperthyroidism). These factors prima- 
rily affect the repolarization, and the changes 
they produce are considered as primary altera- 
tions of the atrial repolarization. Other factors 
affect the atrial activation (hypertrophy, dila- 
tation, interatrial block), and repolarization 
secondarily. The changes produced are re- 
ferred to as secondary alterations of the atrial 
repolarization. 

We shall start by analyzing, separately, the 
modifications caused in the electrocardiogram 
by hypersympathetie activity. 


Hypersympathetic Alterations of the Atrial Re- 
polarization 

The electrocardiographic changes produced 
by sympathetic effects in relation to the atrial 
repolarization are in general as follows: The 





TRANCHESI, ADELARDI, pe OLIVEIR \ 


aVF 


Figure 7 
Electrocardiogram of a patient presenting wound of the right atrium produced by gun- 
shot. The P-R segment 1s markedly displaced downward in leads II and aV,. The vector 
representing atrial “current of injury” is at approximately -105°. 


Ja point (P-PR junction) is maintained in the 
isoelectric line but the P-R segment is dis- 
placed markedly downward, showing an up- 
ward coneavity, and the point of junction 
with the QRS complex is below the isoelectric 
line. At the same level lies the ventricular 
J point, whereas the S-T segment goes up fast, 
reaching the isoelectric line in the beginning 
of the T wave. It all appears as if the P-R and 
S-T segments were inscribed as ares of a cir- 
eumference with the same radius. Both dis- 
placements are in what may be termed ‘‘geo- 
metrical agreement’’ (fig. 5). Frequently the 
QRS complex is inscribed closer to the P wave 


than to the T wave, so that the center of the 
circumference formed by the P-R and §&-T 
segments is localized to the right of the com- 
plex of ventricular activation (fig. 5). This 
gives rise to a greater displacement of the J 
point in relation to the point of junction, P-R- 
QRS (fig. 4d). Such changes definitely do 1ot 
depend upon pathologic alterations of ‘he 
atria, and so far we can only speculate uj 

its probable mechanism. It is possible t 

such anomalies are related to a faster pro:a- 
gation of the electrical phenomenon and 

local metabolic changes with increase in ‘he 
amplitude and reduction in the duration of 
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Figure 8 


cute extensive anterior infarction associated 
displaced in leads II and aVp. Note the notching in 


(superimposition of the Ta?). 


all the complexes in the electrocardiogram.* § 
‘The inseription of the electrical phenomenon 
is made in such a way that the curve formed 
‘ the P-R segment, QRS complex, and S-T 
zment is shaped like an anchor (fig. 5). 
herefore, in the interpretation of electrocar- 
ograms we must always consider the possi- 
lity of sympathetic influences upon the 
rial and ventricular repolarizations. For in- 
ince, a downward displacement of the S-T 
eyment will not be suggestive of pathologic 
eration if it is preceded by the same type 
displacement of the P-R segment. The 
owledge of the phenomena involving the 
‘ial repolarization and the changes they may 
duce in the electrocardiogram acquires 
rtieular importance in the interpretation of 
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with atrial lesion. The P-R segment is 
the S-T segment from V, to V, 


the exercise tolerance test for the diagnosis of 
coronary insufficiency. After such a test, pe 
ticularly if marked tachycardia is present, i 

normal individuals a downward et 
of the S-T segment may be inscribed with the 
same radius as the are of the preceding P-R 
segment. When the ventricular complex is too 
close to the P wave (short P-R interval), 

becomes more difficult to recognize the dis- 
placement of the P-R segment and, therefore, 
to observe if the are formed by this P-R seg- 
ment is in the same circumference with the 
are inscribed by the S-T segment. In these 
eases the downward displacement of the S-T 
segment may be interpreted as meaning pri- 
mary changes of the ventricular repolariza- 
tion, thus leading to an incorrect diagnosis 





Electrocardiogram in same case as in 
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igure 8, 20 days later. Improvement in the 


changes of the P-R segment indicating disappearance of the atrial lesion. However, 
the notching in the S-T segment from V, to V, is now more accentuated. We believe this 


is due to persistent ischemia. 


of coronary insufficiency (fig. 5). The line of 
reference to be considered in the evaluation 
of a downward displacement of the S-T seg- 
ment must be neither the supposedly isoelec- 
tric line that goes from the end of the T or U 
wave to the beginning of the P wave, nor the 
level of the preceding P-R segment, but the 
inclination with which this segment is in- 
scribed. In so doing, we can establish with 
relative security the relationship between the 
ares of the P-R and S-T segments. Only when 
all these factors are considered, can one safely 
analyze displacements of the S-T segments 
and see whether or not they agree with the are 
formed by the preceding P-R. Thus, we may 
decide whether the S-T displacements are only 
due to alterations of the atrial repolarization 
or depend upon coronary insufficiency or 
other types of pathologic processes that dis- 
turb the repolarization of the ventricles. A 


myocardial ventricular lesion should only be 
diagnosed when there exists a disagreement 
greater than 0.05 mv. between the inscription 
of the segments ;* in other words, when the 
P-R and S-T segments correspond to ares of 
a circumference with different radius.6 In 
cases of subepicardial ventricular lesions, the 
S-T is situated in a level above the P-R seg- 
ment (figs. 4c, 4e, and 4g), and in eases of 
subendocardial lesions the S-T is located in a 
level below the P-R segment (figs. 4b and 4f). 
Alterations of the Atrial Repolarization Produced 
by Ischemia and Structural Lesions 

Processes that lead to structural lesions of 
ischemia of the atrial wall, such as infarcts, 
atrial wounds, and pericarditis, produce pri- 
mary alterations of the atrial repolarizatio. 
giving rise to changes in the S-Ta and in tlhe 
Ta.” +5. 12-14 Actually, necrosis consequent 19 
infarction or a wound of the atrial wall affec's 
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Figure 10 . 
Acute pericarditis. Note the downward displacement of the P-R segment and the eleva- 


tion of the S-T segment in lead II. 


both the activation and repolarization of the 
atria. In the eases studied by us, however, we 
lave noticed that the main changes are those 
mncerning the Ja point and the P-R segment, 
vhich give rise to marked modifications of the 
-Ta (figs. 6 and 7). In 1 patient with defi- 
ite evidence of ventricular myocardial in- 
iretion, displacement of the P-R segment, 
articularly in leads II and aVp, raised the 
ispicion of an associated atrial ‘‘ecurrent of 
ijury’’ (fig. 8). In a tracing recorded 20 
ays later, the ‘‘current of injury’’ disap- 
eared, although the ventricular infarction 
as still present and in evolution. The marked 
itching in the S-T segment in this case, par- 
‘ularly in leads V2 through Ve may be re- 
ted to changes of the Ta as a consequence 
persistent atrial ischemia (fig. 9). 
Experimental lesions of the left atrium pro- 
ice a positive displacement of the P-R seg- 


culation, Volume XXII, October 1960 


ments in lead I, and lesions of the right atri- 
um give rise to a negative displacement in 
this same lead.'!:* In both cases this segment 
is downward in leads II and III. Such obser- 
vations have led us to conclude that in eases 
of left atrial lesions, the S-Ta vector is ori- 
ented approximately between -—40 and -80 
degrees, and in right atrial lesions between 
—100 and —140 degrees (figs. 6 and 7). 

It is our opinion that careful 
the atrial repolarization is also of great value 
in the early diagnosis of pericarditis. Fre- 
quently, in the initial stages of pericardial 
inflammation, the subepicardial ventricular 
lesion is very mild. Concomitant tachycardia 
gives rise to downward displacement of the 
S-Ta. This downward displacement will bal- 
ance to some extent the electrical effects of 
the ventricular lesion, which tends to produce 
upward S-T displacement. As a consequence 
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typical example of secondary alterations of the atrial repolarization. 
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the Ja point. 





ATRIAL REPOLARIZATION 


of the balance between these 2 opposite vec- 
torial forces, the S-T displacement will be less 
than usual, or, in some cases, will not be pres- 
ent at all. As long as there exists a clinical 
possibility of pericarditis, the existence of a 
downward P-R segment associated with’ an 
isoelectric or slightly upward §-T segment, 
would be very suggestive of subepicardial ven- 
tricular lesion (fig. 10). 


Secondary Alterations of the Atrial Repolarization 

The most frequent examples of secondary 
alterations of the atrial repolarization are 
found in eases of dilatation or hypertrophy 
of the atria, in which the repolarization is 
modified as a consequence of primary changes 
in the process of activation. In these cases the 
area of the S-Ta is increased proportionately 
to the increase of the area of the P wave, but 
these areas show an opposite polarity, that is, 
when P is positive, S-Ta is negative. 

We must, therefore, assume that in such sit- 
uations the downward displacement of the 
P-R, as a consequence of the changes of the 
S-Ta, may affect the S-T segment bringing 
it below the isoelectric line. Characteristically, 
in eases of secondary changes of the atrial re- 
polarization, the Ja point is also displaced 
from its normal position, which suggests that 
the process of atrial repolarization starts be- 
fore the process of activation is over (fig. 11). 
Changes imposed upon the ventricular S-T 
by secondary S-Ta and Ta alterations, how- 
ever, show less magnitude than those pro- 
duced by a sympathetic effect, and are as- 
sociated with depression of the Ja point and 
inerease in voltage or duration of the P wave. 


Summary 

A complete study of the electrical effects of 
he atrial repolarization is made, since it 
seems that such effects are often inadequately 
‘onsidered in the routine daily interpretation 
f electrocardiograms. 

The alterations of the atrial repolarization 
re classified as follows: (1) primary, related 
0 ischemia or injury of the atria, and hyper- 
ympathetie activity, (2) secondary, when 
\ppearing with modifications of the atrial ac- 
ivation, in eases of dilatation, hypertrophy, 
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or intra-atrial block. The electrocardiographic 
changes produced by hypersympathetic activ- 
ity are characterized by a P-PR junction (Ja) 
in the isoelectric line, descending P-R seg- 
ment, depressed J point, and ascending S-T 
segment. The P-R and S-T segments have con- 
cordant deviations, which means that they be- 
have as ‘‘ares of a same cireumference.’’ The 
record of these electrical events is made in 
such a manner that the tracing can be mor- 
phologically compared to an anchor. An 8-T 
depression has no pathologie significance 
whenever it is preceded by a concordant and 
symmetric P-R depression. 

A myocardial injury is diagnosed only 
when the P-R and S-T segments are discord- 
ant, that is, when they correspond to ‘‘ares 
of different cireumference.’’ An electrocardio- 
graphic exercise test is considered as negative, 
even in the presence of S-T depression, as 
long as this segment is inscribed with the 
same radius as that of the preceding P-R seg- 
ment. 

Other processes that act upon the atrial re- 
polarization, such as atrial, infarction, wounds, 
dilatation, hypertrophy, and pericarditis, are 
also analyzed, and their influence on the in- 
scription of the ventricular repolarization is 
stressed. 

Exact knowledge of the phenomena of atrial 
repolarization allows a more accurate inter- 
pretation of S-T displacements, and therefore 
is a safer diagnosis of the pathologie changes 
acting upon the ventricular repolarization. 


Summario in Interlingua 

Esseva facite un complete studio del effectos elec- 
trie del repolarisation atrial, proque il pare que tal 
effectos es sovente considerate inadequatemente in le 
interpretation routinari diurne de electrocardiogram- 
mas. 

Le alterationes del repolarisation atrial es classi- 
fieate sequentemente: (1) Primari, relationate a is- 
chemia o trauma del atrios, e activitate hypersympa- 
thie, (2) seeundari, quando manifeste con modifica- 
tiones del activation atrial, in casos de dilatation, 
hypertrophia, o bloco intra-atrial. Le alterationes 
electrocardiographie producite per activitate hyper- 
sympathie es characterisate per un junction P-PR 
(Ja) in le linea isoelectric, un descendente segmento 
P-R, un deprimite puncto J, e un ascendente segmento 
S-T. Le segmentos P-R e S-T ha concordante devia- 
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tiones, i.e., illos se comporta como areos del mesme 
cireumferentia. Le registration de iste eventos electric 
es facite de maniera que le tracia pote esser com- 
parate a un ancora. Un depression de S-T ha nulle 
signification pathologic quandoecunque illo es precedite 
per un coneordante e symmetrie depression de P-R. 

Un lesion myocardial es diagnosticate solmente 
quando le segmentos P-R e S-T es disconcordante, 
i.e., quando illos se ecomporta como areos de differ- 
ente cireumferentias. Le electrocardiogramma de 
un test de exercitio es considerate como negative, 
mesmo in le presentia de un depression de S-T, si 
longo que iste segmento es inscribite con le mesme 
radius como le precedente segmento P-R. 

Altere processos que age super le repolarisation 
atrial—infarcimento atrial, vulneres, dilatation, hy- 
pertrophia, pericarditis, ete—es etiam analysate, e 
lor influentia super le inseription del repolarisation 
ventricular es sublineate. 

Exacte cognoscentias del phenomenos de repolari- 
sation atrial permitte un plus aceurate interpreta- 
tion de displaciamentos de S-T e resulta assi in 
plus fidel diagnoses del alterationes pathologie que 
age super le repolarisation ventricular. 
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At the base of the study of management you will find the problem of authority. Not 
only are there different concepts of the true nature of authority, the differences can rise 
to serious trouble. If professional nursing first saw the light of day—or at least the light 
of Florence Nightingale’s lamp—when the Victorian assumptions of masculine superiority 
and of the military theory of command were undisputed in a highly stratified society, then 
some growing pains were in store for nursing in a democracy, together with headaches 
for those who still postpone their study of the real nature of authority and how it relates 
to the effective management of human beings. I think that medical students and interns 
need particularly to reflect upon and learn the essentials of management and the im- 
portance of the consent of the governed in any sort of government. Success will but 
rarely attend the assumption that effective collaboration derives primarily from organiza- 
tion charts or stipulated chains of command, subordination, and hierarchies —ALAN 
Greece, M.D. Challenges to Contemporary Medicine. New York, Columbia University Press, 


1956, p. 65. 
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CORONARY ARTERY DISEASE 


Rowell, N. R., and Smith, A. J.: Multiple Serial 
Enzyme Studies in Acute Myocardial Infarc- 
tion. Brit. M. J. 2: 459 (Sept. 19), 1959. 
Upper limits of normal values for serum 

glutamie oxalacetiec transaminase (SGOT) were 28 

units; for serum glutamie pyruvic transaminase 

(SGPT), 21 units; for serum aldolase, 9.2 units; 

and for serum oxidase, 372 units as determined 

in 50 healthy adult individuals. Serial observa- 
tions were then made during 28 episodes of 
uncomplicated acute myocardial infarction for 
at least 10 days. In all patients the SGOT was 
significantly elevated and this served as a re- 
liable index of myocardial necrosis. Other en- 
zynes were evaluated by this yardstick. Eleva- 
vation of SGPT occurred in 82 per cent of the 

patients. The rise came a day later, lasted a 

day longer, and was of much smaller degree than 

the rise in SGOT. Serum aldolase rose rapidly 
in ost patients, reached a peak in 2 or 3 days 
and then fell rapidly. A secondary rise occurred 
about 5 days after the initial peak. Serum oxidase 
leve's rose gradually over the first 9 days, re- 
maived steady for a few days, and then fell to 
nor al in most patients by 3 weeks. There was 
no od correlation with the rise in SGOT activ- 
ity nd serum oxidase was found to be normal 
wit! markedly elevated SGOT levels. There was 
no . insistent correlation between the sedimenta- 
tior vate, temperature, or the electrocardiogram, 
and he secondary rise in serum aldolase or the 
rise n serum oxidase. The authors reemphasize 
that the rise in serum levels of these enzymes 
is rt organ specific, and liver disease in par- 
tier * must be exeluded. However, the pattern 

e enzyme change is of help in localizing 
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the disease. Thus, the rise of the SGOT to a 
lower peak than the SGPT, together with the 
secondary rise of the aldolase at about 5 days 
after its primary peak, and the increasing value 
of the serum oxidase seem to be characteristic of 
myocardial infaretion. If the patient is seen sev- 
eral days after the acute infarct the transaminases 
may be normal but the diagnosis may be confirmed 
by finding the secondary peak of serum aldolase 
and by increasing the level of serum oxidase. Rela- 
tive to prognosis, the quicker return of the serum 
aldolase level to normal may be of aid while 
the transaminases are still elevated. The peak 
of the aldolase in second infarcts is also more 
obvious beeause of this. 


KRAUSE 


Russek, Henry I.: Role of Heredity, Diet, and 
Emotional Stress in Coronary Heart Disease. 
J.A.M.A. 171: 503 (Oct. 3), 1959. 

The frequeney of coronary heart disease in 
different parts of the world has been found to 
be related to the mode of life rather than to the 
racial structure or age composition of the popu- 
lation. In 91 of 100 patients with coronary heart 
disease, a period of prolonged emotional strain 
preceded the attack. In a comparable series of 
100 patients with other diseases only 20 had 
undergone this type of strain. In coronary pa- 
tients insecurity, frustration, and restlessness 
seemed to extend beyond the primary vocation 
into secondary occupations and leisure activity. 
Using the figures above, the author used a frac- 
tion of 91/20 or 4.6 per cent as a ratio of measur- 
ing the importance of occupational stress. The 
author found comparable ratios of 2.7 for diet, 
2.0 for tobacco, 1.7 for heredity, 1.3 for obesity, 
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and 1 for lack of physical exercise in the relative 
importance of these factors in causing coronary 
heart disease. This suggests that the primary 
etiologic factor concerned with the. leading cause 
of death in this country is our mode of life. 


KITCHELL 


Sanders, K.: Coronary-artery Disease and Obesity. 

Lancet 2: 432 (Sept. 26), 1959. 

The relation of obesity to coronary artery dis- 
“ase was reinvestigated. A group of 48 white 
hospital patients with recent onset of coronary 
artry disease were matched with a group of 52 
healthy individuals selected at random from the 
National Health Service. Groups were matched 
for age, sex, nationality, domicile, and religion. 
Both patients and control subjects were meas- 
ured for weight, height, and skinfold thickness. 
There was no evidence that the group with coro- 
nary artery disease was overweight. However, at 
any given weight, skinfold thickness was greater 
in the patients than in the control subjects, in- 
dicating a significantly increased mass of body 
fat and, presumably, a smaller active tissue mass. 


KURLAND 


Sigler, L. H.: Rupture of the Heart in Myocardial 
Infarction. Clinical and Pathologic Observa- 
tions. Am. J. Cardiol. 5: 14 (Jan.), 1960 
The findings in 8 patients having myocardial 

infarction with cardiae rupture at the Adelphi 

Hospital in New York City were reviewed. These 

patients were observed during a recent 2-year 

period, which led the author to suspect that the 
frequency of rupture in acute infarction is higher 
than the reported incidence of 10 per cent. Rup- 
ture was believed to result from expansion of 
and hemorrhage into weakened myocardium, most 
commonly that of the anterior left ventricle. This 
complication developed principally in older 
patients and was ordinarily rapidly fatal; 

therefore surgical treatment was considered im- 

practical. Prophylaxis was emphasized, namely, 

avoidance of excessive physical or emotional 
activity and of hypertension, especially during 
the first week of infarction when most of the 
ruptures occurred. 

ROGERS 


Talbert, J. L., Joyce, E. E., and Sabiston, D. C., 
Jr.: The Effect of Intra-Arterial Injection of 
Radiopaque Contrast Media on Coronary Blood 
Flow. Surgery 46: 400 (Aug.), 1959. 

Eleven mongrel dogs received a total of 133 
intracoronary injections of 76 per cent Reno- 
grafin (1.4 to 7.6 ml. per 100 Gm. of left ven- 
tricle), or 70 per cent Urokon (1.4 to 7.6 ml. 


ABSTRACTS 


per 100 Gm.), or physiologic saline (6.8 to 8.0 1 
per 100 Gm). When either of the contrast me 
was injected in the smaller quantities, « 
parable to those used clinically in coron: 
arteriography, the direct recording rotame 
showed an immediate 5 to 10 per cent decre 
in coronary flow. About 1 minute later coron: 
flow had increased 50 per cent; 30 seconds la 
flow had returned to control levels. These chan 
were attributed to a direct effect of the media 
the coronary arteries, and were associated 
moderate systemic hypotension for 1 to 2 minu 
After saline injection only a moderate transi 
flow inerease occurred. These findings were ¢ 
sidered not to contraindieate the judicious 
of eontrast media in coronary arteriography. 
ROGER 


Thomas, W. A., Davies, J. N. P., O’Neal, R. \., 
and Dimakulangan, A. A.: Incidence of Myo- 
cardial Infarction Correlated with Venous aid 
Pulmonary Thrombosis and Embolism. Am. J. 
Cardiol. 5: 41 (Jan.), 1960. 

The reports of similarly performed autopsies 
in 827 patients over 40 years of age at Makerere 
College in Uganda were compared with those 
performed in 2,237 patients at Barnes Hospital 
in St. Louis during the years 1951 to 1956. After 
age and sex matching, the incidence of myocardial 
infaretion in the all-Negro Ugandans was 0.2 per 
cent, in the American Caucasians 22 per cent, and 
in the American Negroes 18 per cent. Venous 
thrombi were found in 2.4 per cent of Africans 
and in 22 per cent of each of the American groups. 
It appeared that myocardial infarction was rare 
among Ugandan Negroes and that this observation 
might be related to their seeming to have a 
diminished tendency to develop thrombosis. 

RoGeErs 


Weber, A.: On Coronary Sclerosis, Especially in 
Physicians. Ztschr. Kreislaufforsch. 48: 717 
(Aug.), 1959. 

Coronary sclerosis and myocardial infarction 
are especially common in physicians; the latter 
often appears at about 3 a.m., possibly because 
of hypotension at this time of night. When 
infaretion appears during driving, the patie: 
usually ean stop the car without causing an acvi 
dent. When the symptoms are not referred 
the heart the electrocardiogram may be the or; 
clue; even slight changes of the T wave and § 
segment are significant if they show progressi: 
Coronary dilating drugs ean prevent or postp: 
the appearance of myocardial infarction and 
intravenous injection can cause sudden dis: 
pearance of pain. Digitalis should be used o1 ly 
in the presence of heart failure. These conc 
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ALSTRACTS 


sio s are based on 55 years of cardiologie ex- 
pe: ence by the author, to whom the entire issue 
of he journal is dedicated on the oeeasion of 
his cightieth birthday. 

? LEPESCHKIN 


ELECTROCARDIOGRAPHY, 

VECTORCARDIOGRAPHY, 

BALLISTOCARDIOGRAPHY, 
ND OTHER GRAPHIC TECHNICS 


fer, S., Kahn, M., Grishman, A., and Don- 
30, E.: Wolff-Parkinson-White Syndrome. A 
ectocardiographic, Electrocardiographic and 
Clinical Study. Am. J. Cardiol. 4: 321 (Sept.), 
159. 
indings in 38 patients with anomalous atrio- 
vertricular excitation are presented. The ages 
rauged from 5 to 67 years: 22 were men. Other 
evidence of heart disease was lacking in 31; 
congenital heart disease was found in 4 and 
acquired heart disease in 3. Half the patients 
had noted palpitations. The patients were sep- 
arated into 3 groups according to orientation of 
the delta wave in the horizontal plane. In the 
11 individuals of group A, it was directed an- 
teriorly in all and inferiorly and to the left in 
most. The 22 patients in group B had delta 
vectors oriented to the left in all and posteriorly 
and superiorly in most. The remaining 5 patients 
had atypical graphie findings. The delta portion 
of the QRS loop was usually oriented in the same 
direction as the remainder of the QRS sE loop. 
During anomalous atrioventricular excitation, 
the terminal as well as the initial QRS forces 
were altered, leading the authors to believe that 
the entire course of spread of the excitation wave 
was abnormal rather than that of the delta 
wave alone. The ability of this syndrome to 
mask other eardiographie abnormalities is em- 
phasized, and methods for abolishing the anoma- 
lous conduction are described. 
ROGERS 
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Clark, L. C., Jr., and Bargeron, L. M., Jr.: Detec- 
tion and Direct Recording of Left-to-Right 
Shunts with the Hydrogen Electrode Catheter. 
Surgery 46: 797 (Oct.), 1959. 

The use of a platinized platinum electrode 
capable of detecting hydrogen-containing blood 
is deseribed as a method for recognizing left-to- 
right shunts. This technic does not require blood 
samples. The electrode, mounted at the tip of 
a cardiac catheter, develops a potential in the 
presence of blood that has been exposed to hy- 
drogen in the lung following the administration 
of a breath of hydrogen. The method and re- 
sults in over 40 catheterizations are outlined. In 
lL patient with patient ductus arteriosus a small 
shunt was detected by the use of this technic, 
which was not revealed by the usual oxygen data. 

SHEPS 


Del Rio, R., Medrano, G., Rubio, V., Olea, J. P., 
Soin, J., and Sodi-Pallares, D.: Right Bundle 
Branch Block with Right Ventricular Hyper- 
trophy. Am. J. Cardiol. 4: 294 (Sept.), 1959. 
Thirty-eight patients having clinical and 

roentgenologic evidence of right ventricular 

hypertrophy were studied electrocardiographi- 
cally by means of simultaneous right ventricular 
intracavitary and V, leads. Right bundle-branch 
block was found in 34 patients as indicated by 

a pre-intrinsicoid deflection time of 0.02 to 0.11 

second in the intracavitary tracing. Electro- 

cardiographie recognition of right ventricular 
hypertrophy in the presence of right bundle- 
branch block may be possible by analyzing all 
precordial leads, but the authors do not elaborate 
on this point. Right axis deviation of +120 to 
+180 degrees associated with right bundle-branch 
block is suggestive of right ventricular hyper- 
trophy. Vectoreardiograms showing right bundle- 
branch block with and without hypertrophy are 
depicted. 

ROGERS 





NEWS FROM 
THE AMERICAN HEART ASSOCIATION 


44 East 23rd Street, New York 10, N. Y. 


Telephone Gramercy 7-9170 





AHA Scientific Sessions Program 

Program and abstracts of the 33rd annual 
Seientifie Sessions of the American Heart 
Association are carried as a part II supple- 
ment to this issue of Circulation. 

The Scientific Sessions will be held in Kiel 
Auditorium, St. Louis, from Friday, October 
21 through Sunday, October 23. A total of 
120 original scientific papers will be presented 
at sessions under sponsorship of the Associa- 
tion’s Councils and during six simultaneous 
sessions on Clinical Cardiology. 

This year for the first time a program for 
dentists, co-sponsored by the American Den- 
tal Association, is included. Scheduled for 
Friday afternoon, October 21, it is entitled 
‘*Management of Medical-Dental Problems in 
Patients with Cardiovascular Diseases.’’ An 
all-day program for nurses, inaugurated suc- 
cessfully last year, has also been scheduled for 
Saturday, October 22. 

Information relating to medical films, sei- 
entific and industrial exhibits and other fea- 
tures of the program are also included in the 
supplement. 


AHA Annual Assembly Meeting 

The AHA Assembly begins its Annual 
Meeting in St. Louis on Monday, October 24, 
and continues through Tuesday, October 25, 
in the Sheraton-Jefferson Hotel. 

Delegates are invited to attend an open 
press conference on Sunday afternoon, October 
23. The conference, on the subject of heart 
attacks, is under sponsorship of the Council 
on Community Service and Education. It 
will be moderated by Irvine H. Page, M.D., 
Director, Research Division, Cleveland Clinic 
Foundation, and former AHA President. 

A report on recent achievements in medical 
and biological research will be presented by 


James V. Warren, M.D., Professor of M: li- 
cine and Chairman, Department of Inter jal 
Medicine, University of Texas Medical Bran -h, 
Galveston, at the opening general session on 
Monday morning. 


Seven Assembly Panels will meet all cay 
Monday to discuss the Association’s progré is 


and policies. The general Assembly conve ies 
on Tuesday morning to discuss Panel recoi- 
mendations and elect AHA officers and Bord 
members. The Association’s Annual Diner 
will be held in the Sheraton-Jefferson Hote! 


i 


on Sunday evening. 


AHA Grant-In-Aid Applications 
Deadline is November 1 

Applications for Heart Association 
grants-in-aid for the fiscal year begin- 
ning July 1, 1961 must be received by 
the Assistant Medical Director for Re- 
search at the AHA National Office, 44 
East 23rd Street, New York 10, N. Y., 
not later than November 1, 1960. The 
deadline for submitting applications for 
Research Fellowships and Established 
Investigatorships was September 15. 

All applications for grants-in-aid must 
be made on forms obtainable from the 
Association. Grants are made to non- 
profit institutions in direct suppore of 
a particular investigator for a spevufic 
program of research under his direciuon 
Awards are in support of research in’th: 
cardiovascular field or basic sciences “o1 
periods up to five years. 


More AHA Affiliates Contribute 
To Supplement National Research 


Additional contributions to supplement ‘he 
AHA national research support program it 
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is al 1960-61 have been received from Heart 

sociations as follows: 

Cayuga County (N. Y.) Heart Chapter, 
00, in partial support of a grant for Paul 

Yu, M.D., University of Rochester School 
| Medicine and Dentistry 

Sullivan County (N. Y.) Heart Chapter, 
;. 00, in partial support of a grant for Alvan 

Feinstein, M.D., Irvington House, Irving- 

i-on-Hudson, N. Y. 

This brings to more than $84,000 the total 
«ceived from Heart Associations for supple- 

‘tary support of national research which 
ad been approved but could not be financed 
for lack of funds. 


T. Duckett Jones Award Presented 


Rebecea C. Lancefield, Ph.D., Member and 
Professor, The Rockefeller Institute, has been 
presented the 1960 T. Duckett Jones Memorial 
Award in recognition of her ‘‘extensive and 
fruitful investigations of the biology of hemo- 
lytic streptocoeci.’’ 

Consisting of a $6500 stipend, the award 
was named for the late T. Duckett Jones, M.D., 
all authority on rheumatic fever. Before his 
death in 1954, Dr. Jones was active for many 
years in the Heart Association’s Council on 
Rheumatie Fever and Congenital Heart Dis- 
ease. He also served as an AHA Vice Presi- 
deut and Board member. 

The annual award is made possible by con- 
tributions to the T. Duckett Jones Memorial 
Fund which are matched by the Helen Hay 
Whitney Foundation. 


Meetings Calendar 


October 21-23: American College of Cardiology, 
%th Interim Meeting, St. Louis. Philip Reichert, 
Arheriean College of Cardiology, 350 Fifth 
Avenue, New York, N. Y. 

Octoh zr 21-25: American Heart Association, An- 
nu. Meeting and Scientific Sessions (October 
21-23), St. Louis. American Heart Association, 

t East 23rd Street, New York 10, N. Y. 
0 ‘ober 31-November 2: Association of American 
edical Colleges, Hollywood Beach, Fla. Ward 
larley, 2530 Ridge Ave., Evanston, III. 
ber 30-November 4: American Public Health 
‘sociation, San Francisco. B. F. Mattison, 
i.90 Broadway, New York 19, N. Y. 
ber 3-4: International Conference “Muscle 
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as a Tissue,” Philadelphia. K. Rodahl, Lanke- 
nau Hospital, Philadelphia 31, Pa. 

November 28-December 2: American Medical Asso- 
ciation, Clinical Meeting, Washington, D. C. 
F. J. L. Blasingame, 535 N. Dearborn, Chicago 
10, Til. 

November 30-December 3: Canadian Heart Asso- 
ciation and National Heart Foundation of Can- 
ada, Toronto. J. B. Armstrong, 501 Yonge 
Street, Toronto 5, Canada. 

1961 

January 9-12: White House Conference on Aging, 
Washington, D. C. Miss Esther C. Stamats, 
Department of Health, Education and Welfare, 
Washington 25, D. C. 

February 8-11: American College of Radiology, 
Chicago. W. C. Stronach, 20 N. Wacker Drive, 
Chicago 6, II. 

Mareh 13-16: National Health Council, New York. 
Philip E. Ryan, 1790 Broadway, New York 19, 
N.Y. 

March 20-24: American Surgical Association, Boca 
Raton, Fla. W. A. Altemeier, Cincinnati Gen- 
eral Hospital, Cincinnati 29, Ohio. 

April 10-14: American Physiological Society, At- 
lantic City. Ray G. Daggs, 9650 Wisconsin 
Ave., Washington 14, D. C. 

April 17-20: American Academy of General Prac- 
tice, Miami Beach. Mac F. Cahal, Volker at 
Brookside, Kansas City 12, Mo. 

April 24-26: American Association for Thoracic 
Surgery, Philadelphia. Miss Ada Harvey, 7730 
Carondelet Ave., St. Louis 5, Mo. 

April 30: American Federation ‘for Clinical Re- 
search, Atlantic City. James E. Bryan, 250 W. 
57th Street, New York 19, N. Y. 

June 26-30: American Medical Association, An- 
nual Meeting, New York. F. J. L. Blasingane, 
535 N. Dearborn, Chicago 10, Il. 

November 16-18: International Symposium “Etiol- 
ogy of Myocardial Infarction,’ Detroit. Thomas 
N. James, Henry Ford Hospital, Detroit 2, 
Mich. 


Abroad 


October 19-23: Symposium on Rheumatic Diseases, 
Ixtapan, Mexico. General Tours, Ine., 595 
Madison Ave., New York 22, N. Y. 

1961 

August 22-25: International Pharmacological Meet- 
ing (First) Stockholm. A. Wretlind, Karolin- 
ska Institutet, Stockholm 60, Sweden. 

September 4-7: International Convress on Rheuma- 
tology, Rome. Prof. C. B. Ballabio, Clinica 
Medica Generale, Via F. Sforza 35, Milano, 
Italy. 

1962 

October: Fourth World Congress of Cardiology, 
Mexico City. I. Chavez, Ave. Cuauhtemoc, 300, 
Mexico, D. F. 





THE COUNCIL ON ARTERIOSCLEROSIS 
OF THE AMERICAN HEART ASSOCIATION 
The American Society for the Study of 


Arteriosclerosis 


PROGRAM AND ABSTRACTS 


OF THE FOURTEENTH ANNUAL MEETING 


SHERATON JEFFERSON HOTEL, OCTOBER 19 AND 20 


AND KIEL AUDITORIUM, OCTOBER 21, 1960 


St. Louis, Missouri 


(All papers except the Addresses will be limited to 10 minutes for presentation plus 5 minutes 
for discussion.) 


WEDNESDAY MORNING In all, 6 pools of human tissue extracts, ob- 


tained from 15-20 individuals, were tested. No 

OCTOBER 19, 1960 evidence of lipolysis was found in 5 and there was 

possibly trace activity in one which was so slight 

CRYSTAL ROOM that the effects of inhibitors could not be evalu- 

ated. On the other hand chicken adipose tissue, 

extracted by the same method, gave excellent ac- 

tivity. These results afford evidence that lipo- 

protein lipase is not present in substantial amounts 
in human adipose tissue. 


Sheraton Jefferson Hotel 


8:00 a.m. Registration 


Forrest Kendall, Presiding 9:15 


2. Factors Which Influence the Denaturation 
9:00 of Serum £-Lipoproteins 
1. Absence of Lipoprotein Lipase in Human 
Adipose Tissue Extracts Toshiro Nishida, Hideo Tsuchiyama and Fred A. 
Kummerow. From the Department of Food Tvch- 
Hyman Engleberg. From the Cedars of Lebanon nology, University of Illinois, Urbana, Illinois 
Hospital, Beverly Hills, California 
8-Lipoproteins may serve as a possible initia‘ ing 
Human subcutaneous and mesenteric adipose step in the formation of bound lipid in the involved 
tissue was obtained at surgery and quickly frozen. portions of human aortas. In the present stidy 
Extracts were prepared according to the method the in vitro formation of lipohydroperoxide in 
of Korn and Quigley. Lipoprotein lipase activity B-lipoprotein and the subsequent degradation of 
was evaluated by determining glycerol release us- the lipoprotein was followed by means of chemi al, 
ing activated coconut oil and human low density spectrophotometric, electrophoretic and ultra: en- 
lipoproteins as substrates. trifugal analyses. 


650 Circulation, Volume XXII, October ‘ 





. MERICAN SOCIETY FOR THE STUDY OF ATHEROSCLEROSIS 651 


The results indicated that hematin compounds 
¢ eatly accelerated the formation of lipohydro- 
roxide in isolated B-lipoproteins which resulted 
rapid denaturation of the B-lipoproteins. In 
in vivo study the intravenous injection, into 
ieks which had been kept on a low vitamin E 
t, of as small an amount as 10 mg. of the 
droperoxide of methyl linoleate emulsified in 
‘um eaused petechial hemorrhages in the cere- 
llum. The intravenous injection of. an emulsion 
reduced methyl linoleate hydroperoxide, a long 
ain keto acid, or fresh methyl linoleate did not 
use hemorrhage. As it is recognized that throm- 
isis or hemorrhage in the arterial wall is often 
sociated with atherosclerosis, it is possible that 
some cases lipohydroperoxides may initiate such 
plenomena. The chemical, physical and biological 
iture of peroxidation and the factors which ac- 
«lerate or prevent denaturation of f-lipoproteins 
vill be discussed. 


9:30 
3. Tocopherol in the Atherosclerotic Human 
Aorta 


Eugene C. McCormick and Robert H. McCluer. 
From Conway Springs, Kansas and Columbus, 
Ohio 


Tocopherol would be expected to be deposited in 
atheromas, as this lipid antioxidant has been shown 
in this laboratory to be transported principally by 
the atherogenic low density lipoproteins. 

In the present study tocopherol in the free, 
ester and quinone forms was determined in normal 
and atherosclerotic aortas. Over 85 per cent of 
the Emmerie-Engel reducing substance in the 
nonsaponifiable fraction was demonstrated to be 
tocopherol or tocopherol quinone by spectral analy- 
sis of chromatographically purified samples. The 
total tocopherol content of aortas was 2 to 3 mg./ 
Gm. wet tissue in normal and up to 16 mg./Gm. 
in severely atherosclerotic aortas. The tocoph- 
erol to cholesterol ratio was similar in normal 
and atherosclerotic aortas, as well as in isolated 
a’ heromas, the mean ratio being 0.0046. This ratio 

close to that found in normal plasma. The per 
“nt quinone (12 to 36) is also close to that of 

isma. No tocopherol ester was found. Tocoph- 
» ol, measured by its antioxidant capacity in 

ms of B-carotene half-life in the presence of 
cess hydroperoxide, was 97 to 104 per cent of the 
> omically assayed tocopherol content. There was 

indication of tocopherol toxicity in the aortic 
' id extracts. 

(n view of the tocopherol/cholesterol ratio, carot- 

id/cholesterol ratio, per cent quinone and anti- 

dant capacity of atherosclerotic aortas, there 
pears to be adequate tocopherol in atheromas to 
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prevent lipid peroxidation. Therefore, the report- 
ed existence of lipid peroxides in atheromas is in- 
consistent with the lipid antioxidant role of 
tocopherol. 


9:45 


4. Relative Deficiency of Protein Bound Phos- 
phatidyl Choline and Lysophosphatidyl 
Choline in Human Arteriosclerosis 


L. O. Pilgeram, W. F. Prigge and T. C. Lee. 
From the Arteriosclerosis Research Laboratory, St. 
Barnabas Hospital Research Foundation and the 
Department of Physiology, University of Minne- 
sota School of Medicine, Minneapolis 4, Minnesota 


Antecubital vein blood was drawn from healthy 
8 hour fasted subjects of age 19 to 54 years and 
from subjects who had recovered from a myo- 
cardial infaretion or a cerebral vascular accident 
for a period of not less than 6 months and who 
were without anticoagulant therapy. The age 
range for the pathologicals was 34 to 61 years. 
Blood samples were processed immediately after 
withdrawal. 

Phosphatides, which were quantitatively extract- 
ed from the alpha and beta lipoproteins, were re- 


solved by silicic acid paper chromatography and 
quantitatively determined by analyses of phos- 
phorus content. 


Results indicate the presence of lysophosphatidyl 
choline, sphingomyelin, phosphatidyl choline, phos- 
phatidie acid (provisional identification) and an 
immobile, R; 0.0, unidentified phosphorus contain- 
ing factor(s) along with cholesterol, cholesterol 
esters, triglyceride, and fatty acids in each alpha 
and beta fraction. The percentage changes of the 
pathological with respect to the normal in the 
alpha lipoprotein are: Spot R, 0.0 (+59, p < 
.004), lysophosphatidyl choline (+ 14.9, not sig- 
nificant), sphingomyelin (+53.7, p < .004), phos- 
phatidyl choline (+5.1, not significant), and phos- 
phatidie acid (+61.2, p < .002). Beta lipopro- 
tein: Spot Ry 0.0 (+140.8, p < .001), lysophos- 
phatidyl choline (+33.7, p > 0.30, not signifie- 
eant), sphingomyelin (+53.5 p < .04), phospha- 
tidyl choline (+37.2, p = .07), and phosphatidic 
acid (+59.5, p = .03). 

Sphingomyelin and phosphatidic acid show no 
change in the alpha-beta distribution ratio in pass- 
ing from a normal to an arteriosclerotie condition 
while, in contrast, lysophosphatidyl choline, phos- 
phatidyl choline, and spot R; 0.0 distribution ratios 
are significantly reduced. 

Alpha phosphatidyl choline and alpha lysophos- 
phatidyl choline are unable to maintain an increase 
in concentration proportionate to the observed in- 
creases of the other phosphatides. The tendency 
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appears to a lesser degree for beta phosphatidyl 
choline and lysophosphatidy] choline. This pecu- 
liar change also shows up in the distribution of 
phosphorus where only phosphatidyl choline and 
lysophosphatidyl choline possess a relative decrease 
in passing from the normal to the pathological 
state. 


10:00 


5. Effect of Bile Acids on the Fecal Excretion 
of Accumulated Tissue Cholesterol 


William T. Beher, William L. Anthony, Gizella 
D. Baker, and John R. Caldwell. From the Edsel 
B. Ford Institute for Medical Research, Henry 
Ford Hospital, Detroit 2, Michigan 


Dietary bile acids have been shown to influence 
the rate of mobilization of accumulated cholesterol 
in mice and rats. Two of these substances, cholic 
and hyodeoxycholie acids, had definite and oppo- 
site effects on the mobilization of mouse liver 
cholesterol. Cholic acid decreased the excretion rate, 
while hyodeoxycholie acid strikingly increased the 
rate and reversed the effect of cholic acid. Since 
cholesterol excretion can proceed via two path- 
ways: (a) fecal sterols or (b) oxidation to bile 
acids and excretion; we have determined the ef- 
fects of cholic and hyodeoxycholie acids on the 
rate and pattern of cholesterol excretion in the 
mouse. 

Mouse tissue cholesterol was elevated by feed- 
ing cholesterol-4-C1*. The mice were then divided 
into 3 groups: I, control; II, cholic acid treated; 
and III, hyodeoxycholie acid treated. The feces 
were collected at intervals for 20 days, and the 
feeal steroids extracted and fractionated. The 
amount of each fraction and its C1* activity were 
determined. 

In comparison with control animals, cholie acid 
depressed total steroid excretion, the depression 
oceurring in the bile acid fraction; while the excre- 
tion of fecal sterols remained relatively unaltered. 
On the other hand, hyodeoxycholie acid greatly in- 
creased total steroid excretion. In this case the 
inerease was in the sterol fraction, while bile acid 
excretion was depressed. 


10:15 


6. In Vitro Exchange of Cholesterol Between 
Lipoprotein Fractions 


Paul S. Roheim, David E. Haft, Abraham White 
and Howard A. Eder. From the Albert Einstein 
College of Medicine, New York 61, New York 


Previous studies in this laboratory have indi- 
cated that phospholipids exchange in vitro between 
different lipoprotein fractions. It has also been 
shown that free cholesterol is readily exchanged 


between red cells and plasma and that esterifie: 
cholesterol is exchanged to a considerably lesse 
degree (Hagerman and Gould). In order to stud 
the exchange of cholesterol in vitro between plasm 
lipoprotein fractions, labeled lipoproteins wei 
prepared by perfusing isolated rat livers with ac 
tate 1-C14 or mevalonic acid 2-C!4. Lipoprotein 
of labeled and unlabeled plasma were separate 
by ultracentrifugal flotation into low density (1 
< 1.063) and high density (D > 1.063) lipopr: 
tein fractions. Labeled low density lipoprotei 
were mixed with unlabeled high density lipopr 
teins, and labeled high density lipoproteins wei 
mixed with unlabeled low density lipoprotein 
After incubations at various intervals and at 4 
and 37° the lipoproteins in the mixtures were se} 
arated again and the specific activity of cholester: 
was determined in the different fractions. 

Complete equilibration of free cholesterol 0 
curred within a few hours at 37° and there wa 
already appreciable exchange within minutes aft 
mixing. Very little exchange of esterified choles 
terol was observed even after 24 hours at 37°. 

In another series of experiments cholester: 
labeled chylocimrons, obtained from _ intestinal 
lymph of rats gavaged with cholesterol-4-C1!4, wer 
incubated with unlabeled plasma. After ineuba 
tion the chylomicrons and the different lipoprotei 
fractions were separated and the exchange of cho- 
lesterol was determined. Again there was com- 
plete equilibration of free cholesterol between thi 
lipoprotein fractions and the chylomicrons. The 
exchange of esterified cholesterol was so small as 
to appear insignificant. 


10:30-10:45 Intermission 


10:45 


7. The Significance of Abnormal Lipid Pat- 
terns in Familial Hypercholesterolemia 
with Xanthomatosis 


Teofil Kheim, William B. Kountz, Gelson Toro 
and Philip G. Ackermann. From the Division of 
Gerontology, Washington University, St. Louis 39, 
Missouri 


A hypercholesterolemic family with xanthoma- 
tosis composed of 69 members has been studied for 
a year. Forty-six members received repeate: 
clinical and laboratory examination. Hospital or 
autopsy record or information about 14 additiona! 
members were secured. Sixteen of the examine! 
blood relatives had an average of 478 mg. pe 
cent serum cholesterol (range 348-635). Nine o 
the hypercholesterolemic individuals had angin: 
pectoris and 5 of them a history of myocardia 
infarction. The coronary disease in the paren 
generation started in their sixth decade, in the F 
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neration between 26 and 38 years. The F, gen- 
ition (2-20) is up to now apparently free from 
art symptoms. 
In the hypercholesterolemic male members of 
» F, generation, the mean relative concentration 
alpha-l lipoproteins was 5.6 per cent (range 
}), beta 86.4 per cent (80-92), the absolute 
lues being 28 mg. per cent (24-32) and 375.4 
r, per cent (324-547), respectively. The depart- 
i e from normal of the zone electrophoretic lipo- 
otein pattern in normocholesterolemiec blood rela- 
es would seem to be the best indicator for the 
| tection of heterozygotes in a hypercholester- 
jemie family. 
Neither the elevated cholesterol levels nor the 
normal lipid patterns could be influenced by a 
long-term rigid corn oil diet with low saturated 
fat content or by cholesterol-lowering agents. 


11:00 


8. The Analogy Between Early Atherosclerosis 
and Encrustations in Extracorporeal Cir- 
culations 


Edmond A. Murphy, Harold C. Rowsell, Harold 
G. Downie, Gerald A. Robinson and James F.. Mus- 
turd. From the Ontario Veterinary College, 
Guelph; Sunnybrook Hospital, Department of 
Medicine, University of Toronto, Toronto 12, On- 
turio, Canada 


A study of the earliest lesions of atherosclerosis 
may make it possible to distinguish between initial 
and complicating mechanisms. Lesions believed to 
be the precursors of atherosclerosis occur typi- 
cally at the aortic valve, the ductus sear, laterally 
and distally to small vessel orifices characteristi- 
cally sparing the proximal lip, and on the lateral 
aspects of bifureations. At first floecular, they 
may later coalesce into transverse ribs or longi- 
tudinal streaks. They are frequently rich in 
lipids and acid mucopolysaccharides. 

‘he possible role of encrustation and the im- 
portance of hydraulic factors in localizing nascent 
atheroselerosis have been studied in siliconed plas- 
tic or brass models connected to the circulations of 
pivs for periods of from 15 to 30 minutes. The 
sites and patterns of deposits about bifurcations 
an | orifices were strikingly similar to those of early 
atl eroselerosis. The initial deposits in the models 
have been identified as platelet thrombi by histo- 
ch mieal, fluorescent antibody and isotope tagging 
teciniques. Only at later stages are fibrin and 
re’ cells deposited. The platelet deposits stained 
wi i fat stains macroscopically unless much fibrin 
ws. present. Furthermore, staining was intensified 
by simultaneous intravenous infusion of fat. 

n these mechanical systems, the effects of the 
bi. shysical properties of the arterial wall are 
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eliminated. Nevertheless, a very close analogy 
both topographical and histochemical has been 
demonstrated between the deposits formed and 
early atherosclerosis. This suggests a plausible 
hypothesis—that an important early mechanism in 
atherogenesis is platelet deposition, influenced by 
hydraulic factors. 


11:ksS 
9. Fibrinolytic Activity of Arterial Tissues 


Jack Lieberman, and Frederick Kellogg. From 
Long Beach, California 


A study of the plasminogen activator within the 
walls of arteries was undertaken to investigate the 
possibility that an intrinsic deficiency in fibrinoly- 
sis may predispose to intravascular-fibrin deposi- 
tion as the initial stage of atherosclerosis. Plas- 
minogen activator was assayed by means of a 
fibrin-plate technic. Activity was expressed as the 
product of two perpendicular diameters through 
the area of lysis which results from the applica- 
tion of a 5 mm. disk of arterial tissue to the fibrin 
plate for 24 hours at 37° C. 

Plasminogen-activator activity was found loeal- 
ized to the adventitial layer in almost all vessels 
studied. Enzyme activity appeared incapable of 
penetrating the intact intima, although minimal 
activity was detected within areas of erosion aec- 
companying moderate to marked atherosclerosis. 
In a study of fetal aortas a maturation delay in 
the appearance of the enzyme was evident so that 
fetuses less than 2,000 Gm. in weight lacked aetiv- 
ity. In adult males, activity of the aorta appeared 
fairly constant in all age groups, although some- 
what higher levels were observed in those over 60. 
Females differed in that activity was higher at 
ages under 60, but dropped to comparable male 
levels at higher ages. 

Variation in the level of enzyme activity was also 
observed between the different arteries studied. 
The basilar artery showed the lowest activity (242 
+ 282 units, n = 26) < pulmonary artery (316 + 
221, n = 29) < renal artery (638 + 276, n = 23) 
= abdominal aorta (716 + 383, n = 130) = arch 
of aorta (745 + 448, n = 142) = coronary artery 
(746 + 524, n = 106). A difference between the 
coronary arteries of males and females also was 
seen: males: 642 + 467 units, n = 53, females: 
836 + 557 units, n = 53. No correlation was ob- 
served between the presence of atherosclerosis 
within the aorta or coronary arteries and the level 
of enzyme activity. 

From these data it would appear difficult to as- 
sign a role for the pathogenesis of atherosclerosis 
to the plasminogen activator of arterial tissues 
other than that related to its customary absence 
from the vascular intima. The differences in 
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enzyme activity observed between males and fe- 


males are of interest, but their importance eannot 
be assessed at this time. 


11:30 


10. The Thromboplastin Activities of Human 
Arterial and Venous Tissue 


John E. Kirk. From the Division of Gerontol- 
ogy, School of Medicine, Washington University, 
St. Louis 39, Missouri 


Duguid’s theory concerning the pathogenesis of 
atherosclerosis has received increasing attention in 
recent years. In order to provide quantitative 
data on the thromboplastin activity of human vas- 
cular tissue, determinations were made of the en- 
zyme activities of 15 samples of the aorta, pul- 
monary artery, and inferior vena cava. For com- 
parative purposes, both normal and arteriosclerotic 
portions of the aorta were included in the study. 
The thromboplastin measurements were made by 
a modification of Astrup’s procedure with the use 
of reconstituted lyophilized human plasma. The 
activities of the vascular tissue samples were com- 
pared with those of homogenates of human brain 
tissue and were expressed in percentage of the 
brain tissue activity. 

The average thromboplastin activities found for 
the various layers of the aorta were: normal in- 
tima, 3.6; arteriosclerotic intima, 2.4; normal 
media, 2.5; arteriosclerotic media, 2.6; adventitia, 
1.4. These results do not indicate a tendency for 
the activity of the arteriosclerotic tissue to exceed 
that of the normal tissue. The average values 
recorded for the vena cava layers were of the 
same order of magnitude as those observed for the 
aorta (intima, 3.3; media, 2.6). In contrast to 
this, significantly lower thromboplastin values were 
found for the intima and media samples of the 
pulmonary artery, the mean values being, respec- 
tively, 0.9 and 1.6. 


11:45 


11. Platelet Turnover, Coagulation and Athero- 
sclerosis 


James F. Mustard, Edmond A. Murphy and 
Gerald A. Robinson. From the Sunnybrook Hos- 
pital, Department of Medicine, University of To- 
ronto and Ontario Veterinary College, Guelph, 
Canada 


Previous studies have shown that tests of the 
early stages of clotting are more active in athero- 
selerotic patients than in controls; in controls with 
a positive family history, the tests are more active 
than in those with a negative family history. It is 
important to determine whether these differences 
in vitro reflect real differences in vivo. A method 
of doing this is to study the turnover of some 


factor consumed in coagulation such as platelets. 
Platelets participate in the early stages of clo 
ting, are the earliest components of a thrombi 
and probably play a part in atherogenesis, if e: - 
crustations are an important mechanism. Plate] 
turnover can be investigated by labelling them 
vivo with P*2-labelled di-isopropyl fluoro pho 
phonate. 

Thirty-one subjects with a history of ather. - 
sclerotie vessel disease, but no recent catastrop e 
were compared with 43 controls. The mean plate! 
survival was significantly shorter in the athe: - 
sclerotic group than in the controls whether 
not an age correction was used (p < .01). Furthe 
more, among the control patients those with 
positive family history had a shorter mean plat - 
let survival than those with a negative histor . 
Similar results were obtained if platelet turnov 1 
(platelet count/mean platelet survival) was eo: - 
sidered instead. Furthermore, fair correlatio 
were found with the in vitro clotting tests. 

It is coneluded that subjects with clinical co 
plications of atherosclerosis and controls with : 
positive family history have increased activity of 
the clotting mechanism as manifested by in vitr; 
and in vivo tests of platelet function. 


WEDNESDAY AFTERNOON 


Crystal Room 


1:45-3:00 Business Meeting and 
Presidential Address: 
Forrest E. Kendall 


Robert H. Furman, Presiding 


3:00 


12. Histochemical Studies in Coronary Athero- 
genesis 


Frederick T. Zugibe and Kenneth D. Brown. 
From the Veterans Administration Hospital, 
Downey, IU., and Department of Biochemistry, 
Northwestern University Medical School, Chicago, 
Lil. 


A histochemical study of human coronary arter- 
ies ranging from fetuses to 70 years of age has 
been made, utilizing new histochemical and histo- 
logical technies developed in our laboratory. These 
include a new carbowax method which produces 
sections with minimal lipid loss, enables rout) 
stains to be applied to adjacent sections, and p 
mits observations of both lipid and acid mucopo y 
saccharides (AMP) on the same tissue sectious. 
In addition, new methods have been utilized t 
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ide tify and localize the individual AMP histo- 
che nieally. 

‘he following is a preliminary report of our 
ob:-rvations: There is no relationship between 
A) P and lipid in respect to staining intensity 
an /or distribution in any of the age groups 
stu lied. 

ipid was absent in the fetuses but was fre- 
qu atly observed in infants and young juveniles. 
Th s lipid was present within endothelial cells or 
as isolated droplets in the intima. In the older 
jw eniles and adults, lipid was frequently observed 
wi in the fiber as previously reported in the aortas 
an. cerebral arteries. 

| ragmentation, fraying and/or reduplication of 
the internal elastic membrane was present in all 
of the groups studied. There was an increase in 
AMP in association with the intima but this AMP 
in the fetuses, infants and juveniles was essen- 
tially chondroitin sulfate A and was either asso- 
ciated with fine collagen fiber or with the absence 
of collagen. In general, the ratio of chondroitin 
sulfate B to chondroitin sulfate A and/or chon- 
droitin sulfate C inereases with age and/or with 
severe changes in the internal elastic membrane. 
Concomitantly, there is an increase in the ratio of 
coarse collagen to fine collagen. This close asso- 
ciation suggests a reinforcement mechanism to 
strengthen the arterial wall. 

\ comparison of these studies with our previ- 
ously reported observations on aortas and cerebral 
arteries will be given. In addition, the significance 
of these findings will be discussed. 


A Histoenzymatic and Histochemical 
Study of Human and Experimental 
Atherogenesis 


I. Ernest Gonzalez. From the University of 
Alabama Medical Center, Department of Pathol- 
ogy, Birmingham, Ala. 


I a previous study relating to canine athero- 
gensis following I'%! administration and choles- 
teroi feeding Gonzalez and co-workers presented 
evidence suggesting that substances containing 1-2 
gly: ol linkages were intimately associated with the 
dev lopment of early aortic lesions. 

S:bsequent studies relating to human athero- 
gen sis indicate that acid phosphatases and non- 
spe ifie esterase activity are closely associated 
wit! intimal proliferation and the development 
of : theroselerotie lesions. Lipid-laden cells first 
not: | in the intima of developing lesions exhibit 
evel greater acid phosphatase and non-specific 
este ase activity. Other histoenzymatie studies for 
fat >eroxides and histochemical studies for fatty 
ald :ydes and hydroxy fatty acids suggest that 
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Schiff-positive groups may represent intermediate 
stages in the oxidation of lipids found in the 
“fatty streaks” and “fibrous plaques” developing 
in the arterial bed. 

Atheroma, in part, represent products of oxi- 
dizing lipids, possibly unsaturated phosphatides or 
unsaturated fatty acids of high molecular weight, 
which may not stain with conventional fat soluble 
dyes. 

These in situ histoenzymatic studies point out 
the need for further studies relating to the foeal 
atherosclerotic lesion. 


3230 


14. A Non-Atheromatous Vascular Lesion 
Causally Related to Diabetes Mellitus 


Herman T. Blumenthal, Sidney Goldenberg, and 
Morris Alex. From the Institute of Experimental 
Pathology, The Jewish Hospital, St. Louis, Mo. 


A vaseular lesion will be demonstrated consisting 
primarily of endothelial proliferation with a lay- 
ing down of fine PAS positive, colloidal iron nega- 
tive fibrils. This lesion will be shown in the pla- 
centa, heart, amputated extremities, eye, kidney 
and brain of diabetic subjects. Statistical data 
will also be presented showing that this lesion 
oecurs with a significantly greater frequency in 
diabetic than in non-diabetic subjects. The patho- 
genic development of this lesion will be traced and 
compared with ordinary arteriosclerosis in order to 
show that while the former is largely a prolifera- 
tive endarteritis, the latter develops through a 
series of non-cellular connective tissue reactions. 
Comparisons will also be made between the “dia- 
betic” lesion and those occurring in various hyper- 
sensitivity phenomena in order to draw inferences 
as to etiology. In addition to the proliferative 
character of the vascular lesions, such associated 
changes as fibrinoid degeneration, giant cell forma- 
tion, ete. will be demonstrated in order to further 
support the concept that there is a causally re- 
lated vascular disease in diabetes which is prob- 
ably immunogenie in origin. 


3:45 


15. Electron Microscopy of Human Athero- 
sclerotic Lesions 


Henry C. McGill, Jr., Jack C. Geer, and Jack 
P. Strong. From the Louisiana State University 
School of Medicine, New Orleans, La. 


Coronary and aortic atherosclerotic lesions from 
13 human cases from 7 to 56 years of age have 
been examined by electron microscopy of post- 
mortem tissue, with emphasis on the uncompli- 
cated fatty streak. The lipid in small, presum- 
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ably early fatty streaks in young individuals is 
predominantly within smooth muscle cells of the 
intima and inner media. Extracellular lipid is 
observed only in association with large amounts of 
intracellular lipid and morphologic evidence of 
cytoplasmic degeneration. Both intracellular and 
extracellular lipid occurs in a variety of struc- 
tural forms. The proportions of different forms 
in simple fatty streaks varies widely from lesion 
to lesion. Although the chemical identity of each 
form is not known, the varying morphology is 
probably based on differing chemical composition. 
These observations indicate that the lipid in fatty 
streaks forms first in the cytoplasm of smooth 
muscle cells, and that its chemical composition is 
both complex and variable. Further accumulation 
of lipid progresses to form larger fatty streaks 
with foam cells; or cellular degeneration may 
oceur, leading to extracellular lipid. Extracellular 
lipid is possibly the stimulus for collagen deposi- 
tion and the subsequent formation of the fibrous 
plaque. 


4:00 
16. Pathogenesis of Atheroma 


Robert H. More and M. Daria Haust. From the 
Department of Pathology, Queen’s University, 
Kingston, Ontario, Canada 


Material for this study consisted of 130 sections 
selected from 1300 sections of arteriosclerotic le- 
sions from 150 aortas and the coronary arteries of 
100 hearts. The 130 sections chosen, represented 
various stages of atheroma formation and lesions 
believed to be the precursors of atheroma. 

In these sections fibrous plaques as previously 
reported, developed out of organization of mural 
thrombi and intimal inflammatory exudates. In 
some of these areas of incomplete organization 
lipophages were adjacent to remnants of fibrin and 
fibrinoid. In older lesions the fibrinous material 
decreased and in some of these there was an in- 
crease in lipid material, both intracellular and 
extracellular, with formation of classical atheroma. 

In these studies it was not possible to determine 
what factors determine whether or not organiza- 
tion would result in atheroma formation or just 
fibrous plaque formation. Our observations, do, 
however, warrant the conclusion that the athero- 
matous component of at least some arteriosclerotic 
lesions results from lack of organization of either 
thrombi and/or exudates extravasated into the 
intima of coronary arteries and aorta. 


In terms of general pathology, this process 
represents the genesis of atheromata from either 
inflammatory lesions or thrombotic lesions, or a 
combination of these. 


FOR THE STUDY OF ATHEROSCLEROSIS 


4:15 


17. Histochemical and Electron Microscopi 
Studies on Cholesterol Absorption } 
Human Atheromatous Plaques 


Abel A. Lazzarini. From the New York U 
versity School of Medicine, New York 16, N 
York 


The absorption and deposition of aqueous mici.) 
emulsions of C!4-labelled cholesterol, steroids a 
fatty acids in the intima of the aorta and corona 
vessels of patients with severe atherosclerosis wi 
followed in short-term organ cultures by autora: i 
ography and electron microscopy. 

Two different cell types could be distinguish 
by their lipid uptake and the relation of subeell: 
lar structures to cytoplasnratie droplets. 

The absorption of cholesterol and saturated fatiy 
acids by intimal cells of atherosclerotic lesions 
56 to 78 per cent higher than in control specime: 
It was found to occur simultaneously with a reduc- 
tion in oxidative cell processes and an increase 
mucopolysaccharide production. 

Changes in cell membrane permeability and com 
petititve pinocytosis by ferritin and other colloids 
were able to modify lipid deposition. 


4:30 
18. A Study of Human Coronary Profiles 


O. J. Pollak and Patsy S. Morrow. From the 
Dover Medical Research Center, Inc., Dover, Del. 


A method for the study of the transverse pro- 
files of coronary arteries has been developed. The 
technic is based on preparation of plaster casts of 
longitudinally opened arteries, segmentation of the 
casts, tracing of the contours of the segments, en- 
larging of the tracings to make possible exact 
measurements. The number, degree and _loeali- 
zations of elevations which encroach upon the vas- 
cular lumen and the unevenness of the surface are 
recorded. 

Comparison was made of coronary artery pro- 
files (1) from patients who died of first myocardial 
infarction, (2) from patients who died of second 
myocardial infarction (3) from patients with post- 
infarction myocardial scars but dead of other 
causes, and (4) from subjects with intact myo- 
cardium. 

This study led to determination of the limit of 
minimum arterial width and maximum thickening 
of the wall which, combined, resulted in ano-i 
anatomical myocardial damage. Prorating | 
minimum width to maximum thickness and cx 
pressing the latter as “1”, a ratio of 2 or ks 
(1.9, 1.8, ete.) appeared critical, regardless whet} er 
the intimal surface was even or distorted by one 
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mre prominences. The location of stenosis from 
th arterial orifice determined the size of the af- 
fe ted myocardial segment. 

ixtension of the study may lead to a similar 
ir ex which could be applied to functional myo- 
ce: dial alterations. The method lends itself to 
eo relation of arterial disease with such clinical 
d: a as age, sex, body surface, blood pressure, 
el: -troeardiograms, ete. 


4:30-4:45 Intermission 


4:15 
19. Damages of “Silicone-like Property” of 
Vascular Endothelium by Arteriosclero- 
genic Substances and Their Prevention 
by Nialamide 


lakio Shimamoto. From the Department of 
Clinical Physiology and Medicine, Tokyo Medical 
and Dental University, Tokyo, Japan 


The endothelial surface of blood vessels pos- 
sesses a special characteristic like silicone. It pre- 
vents the adherence of blood platelets and leuko- 
eytes and preserves the fluidity of the blood. 
Recently the author found that several amines, 
polypeptides, lipids and high molecular weight 
substanees induce swelling of endothelial cells re- 
sulting in the damaging of their “silicone-like 
property.” The swollen endothelial cells exhibit 
stickiness to platelets and leukocytes and form 
white thrombi. At the same time the platelet 
count decreases and the blood clotting time short- 
ens. It was also found that repetitious adminis- 
tration of these substances to various species of 
animals induces intimal arteriosclerosis. A large 
difference in the threshold dose according to the 
kind of substances and species of animals was 
found, 
I there should exist a protective measure for 
preserving the “silicone-like property” against 
artrioselerogenie substances, such a measure might 
be valuable in the fight against the problem of 
art rioselerosis and their thromboembolic compli- 
cations, 
ing direct observation according to Sandison- 

Cla k, the author found that nialamide (10-100 

mg orally) prevents the damaging effect of three 
‘iosclerogenie substances, i.e., adrenaline (0.1- 
‘Kg., i.v.), cholesterol (1-3 gm./Kg. orally) 
bacterial polysaccharide (0.1-1 mg./Kg., i.v.), 
ie silicone-like property of the blood vessels in 
| rabbits, and these findings were filmed. 

| \e immediate effect of decreasing the platelet 
‘ou t and shortening the blood clotting time of 
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arteriosclerogenic substances (0.1 g. of adrenaline 
intravenously, 90 ec. of fresh cream plus 5 gm. of 
butter orally in all 22 men and 0.1-1 g./Kg. of 
adrenaline or 1 mg./Kg. of bacterial polysaccharide 
intravenously or 1-3 gm./Kg. of cholesterol orally 
in all 30 rabbits) were also found to be prevented 
by oral pretreatment with nialamide of 10 mg. in 
rabbit and of 75-100 mg. in man. 


3:00 


20. The Effects of Serum Sickness on Choles- 
terol Atherosclerosis in the Rabbit 


James C. Roberts, Jr. From the East Tennessee 
Baptist Hospital, Knoaville, Tenn. 


Many recent studies indicate differences between 
the severity of human coronary atherosclerosis and 
aortic atherosclerosis. These experiments were de- 
signed to observe any differences in coronary and 
aortie atherosclerosis between rabbits on high chol- 
esterol diets, with and without injections of a sol- 
uble foreign protein, bovine serum albumin 
(BSA). BSA regularly produces serum sickness 
arteritis in over 95 per cent of rabbits injected as 
in these experiments. The first experiment was 
terminated by sacrifice after 3 months on high 
cholesterol diet. The second experiment included 
the addition of a 3-month low cholesterol diet 
“recovery period” after the initial 3 months on 
test. e 

Results of the first experiment include a) An 
increase in occlusive coronary artery atheroma in 
the BSA—Cholesterol group when compared to the 
Cholesterol only group; b) Similar aortic athero- 
mata in both group and; ¢) Elastic tissue al- 
terations similar in all 4 groups. 

Results of the second experiment inelude a) An 
increase in occlusive coronary artery atheroma and 
myocardial infarets in the BSA—Cholesterol group 
when compared to the Cholesterol only group; 
b) Aortie atheromata similar in area covered 
but differing qualitatively between the groups, and 
c) Elastic tissue alterations similar in all 4 groups. 

The above observations will be discussed in ref- 
erence to localization of atherosclerosis, serum sick- 
ness and elastic tissue changes. 


5:15 
21. Influence of Type of Dietary Fat upon the 


Ability of Cholesterol to Enter the Ar- 
tery Wall 


Seymour Dayton and Sam Hashimoto from the 
Veterans Administration Center, Los Angeles 235, 
California 


There has been some speculation in recent years 
that various cholesterol esters might differ in their 
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proneness to become deposited in artery walls. 
However, experimental evidence in support of this 
concept has not been reported. 

In the present study, young adult female rats 
were fed diets containing 30 per cent (by weight) 
of either coconut oil (iodine value 10) or safflower 
oil (iodine value 125). After 14 days on such a 
diet, each animal received a single dose of chol- 
esterol-4-C14 by stomach tube, and continued there- 
after on the same ration. Animals were sacrificed, 
in groups of 5 to 8, at intervals from 1 day to 
42 days after receiving the labeled cholesterol. 

The interrelationships of the time curves of 
specific activity of cholesterol isolated from plasma 
and from aorta indicate that most of the aorta 
cholesterol was derived from plasma cholesterol, on 
either diet. The specific activity of aorta wall 
cholesterol rose faster in the coconut oil group than 
in the animals on safflower oil, and peak specific 
activity was higher on the coconut oil diet. Differ- 
ences in plasma cholesterol specific activity were 
small and ineonstant, and could not have account- 
ed for the differences in the aorta cholesterol spe- 
cific activity curves. Furthermore, plasma chol- 
esterol concentrations were comparable on both 
diets. It is tentatively proposed, pending addi- 
tional data, that coconut oil feeding rendered the 
plasma cholesterol and/or cholesterol esters more 
capable of entering the aortic wall than was the 
ease in the safflower oil group. 


THURSDAY MORNING 
OCTOBER 20, 1960 


CRYSTAL ROOM 


Sheraton Jefferson Hotel 


Liese Abell, Presiding 


9:00 


22. Effects of Long-Term Estrogen Therapy on 
Serum Cholesterol - Lipid - Lipoprotein 
Levels and on Mortality in Middle-Aged 
Men with Previous Myocardial Infarc- 
tion 


Jeremiah Stamler, Louis N. Katz, Ruth Pick, 
Lena A. Lewis, Irvine H. Page, Alfred Pick, Ben- 
jamin M. Kaplan, David M. Berkson and Dolores 
F. Century. From the Heart Disease Control Pro- 
gram, Chicago Board of Health; Cardiovascular 
Department, Medical Research Institute, Michael 
Reese Hospital and Medical Center, Chicago, Illi- 


nois; and the Research Division, Cleveland Clin « 
Foundation, Cleveland, Ohio 

A long-term study was completed evaluati: + 
estrogen therapy in 275 men under age 50 survi - 
ing previous myocardial infarction. Placebo a 
estrogen-treated groups were divided into 
groups, Series and Off-Series, good and poor ri 
The Off-Series group was made up chiefly of n 
with 2 or more previous myocardial infaretio: s, 
i.e., men with a poor long-term prognosis. H: »- 
mone was given orally as mixed conjugated equi \ 
estrogens (final dosage: 10 mgm. daily), produ - 
ing feminizing effects in all men without to: 
effects. Estrogens induced sustained alterations ‘) 
serum  cholesterol-lipids-lipoproteins. Mortali: » 
was analyzed by statistical caleulation of survi 
at 3-month intervals, with and without excelusi 
of events (loss, mortality) in the first 2 and 6 
months of the study. Otherwise, all patients w: 
included in these survival analyses irrespective 
lapses from therapy and drop-out. Lost eases 
were traced to December 31, 1959. For good risk 
and Series patients, mortality rates were similar 
in the estrogen-treated and placebo groups. Fo 
poor risk and Off-Series patients, mortality rates 
in the placebo groups were 2- to 4-fold higher. 
Further subgroups not started on estrogens until 
at least 3 to 6 months after myocardial infarction 
had a 2- to 6-fold lower mortality than their 
matched placebo controls. The data indicate that 
estrogens may be efficacious in the long-term treat- 
ment of coronary disease, particularly for high- 
risk patients, when treatment is not begun until 
3 to 6 months after the previous myocardial in- 
faretion, low initial dosage is utilized, and higher 
dosage gradually instituted. 


9:15 
23. Further Studies of the Hypocholesteremic 
Effect of Methyltestosterone 


Erwin H. Mosbach and Liese L. Abell. From 
Columbia University Research Service, Goldwater 
Memorial Hospital and Departments of Bio- 
chemistry and Medicine, College of Physicians 
and Surgeons, Columbia University 


The observation by Furman that the oral ad- 
ministration of 17 a-methyltestosterone causes a 
profound reduction of the serum cholesterol <on- 
centration of dogs fed low-cholesterol diets has 
been confirmed. This effect was observed on a liet 
consisting of commercial dog chow; on this s ime 
diet supplemented with either corn oil or 1: rd; 
and on this diet supplemented with horsemeat .nd 
either corn oil or lard. The cholesterol con ent 
of both the alpha- and beta-lipoprotein fract ons 
of the serum was reduced in each ease. 
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A dition of 1.5 to 3 per cent cholesterol to each 

'{ e test diets produced increases in the serum 
cho! sterol levels. Administration of methyltesto- 
ster ne significantly reduced the serum cholesterol 
leve s in these dogs fed either the cholesterol- 
con. ining low fat diet or this diet supplemented 
wit! corn oil. However, in dogs fed cholesterol- 
con’ ining diets supplemented with both horsemeat 
and either corn oil or lard, methyltestosterone fail- 
ed |» lower total serum cholesterol concentrations. 
Alt! ough there was a profound fall in the choles- 
terc content of the alpha-lipoprotein fraction in 
eve y ease, this was accompanied by an increase of 
the peta-lipoprotein fraction, so that in many of 
the dogs the total cholesterol concentration in- 
creased, Experiments are now in progress on the 
effect of methyltestosterone upon the lipoprotein 
levels of dogs maintained on low fat diets supple- 
mented with horsemeat and cholesterol. 


9:30 
24. Urinary Ketosteroid Excretion and Serum 


Lipid Changes During Oral and Intra- 
muscular Androsterone Administration 


William D. Cohen, Norio Higano and Roger W. 
Robinson. From The Memorial Hospital, The 
Research Laboratory, Worcester 5, Massachusetts 


Androsterone was administered orally at ap- 
proximately 100 mg. daily for 1 month to 13 male 
subjects with coronary heart disease, and intra- 
muscularly at 50 mg. daily (in a benzyl alcohol- 
sesame Oil vehicle) for a similar period to 4 men. 
An additional subject tolerated intramuscular ad- 
ministration for only 1 week because of severe 
local reactions. In agreement with the recent 
report by Hellman, et al., a hypocholesterolemic 
effect was seen within 1 week of intramuscular 
androsterone administration in 4 of the 5 subjects. 

mparable decrease in the cholesterol content 
ie B-lipoproteins was also found, with no 
e in a-lipoprotein cholesterol. In contrast, 
administration of androsterone had little 
on the serum lipids. The recovery of 39 
ent (36 mg. when 92 mg. were given orally) 
» administered dose in the urine, of which 
ug., or 93 per cent was released by B-glucuro- 
hydrolysis, indicated that there was ade- 
gastrointestinal absorption of androsterone. 
ger proportion of the intramuscular andro- 
e, 31.3 mg. or 62 per cent of the 50 mg. dose 
ubject and 34.4 mg. (68 per cent) in a sec- 
vas recovered in the urine. The impracti- 
of intramuscular and the ineffectiveness of 
administration of androsterone wmilitates 
t its adoption as a hypocholesterolemie agent 
ical use. 
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9:45 
25. Androsterone Influence on Serum Lipids 


and Lipoproteins: Androgenic or “Thy- 
romimetic” ? 


Robert H. Furman and R. Palmer Howard. 
From the Oklahoma Medical Research Institute, 
Oklahoma City 4, Okla. 


Androsterone production is diminished in hypo- 
thyroidism and increased by thyroid administra- 
tion to hypothyroid or euthyroid subjects. Andros- 
terone administration caused a variable hypochol- 
esterolemic response (0-40 per cent) in myxedema- 
tous, hypercholesterolemie and normocholestero- 
lemice subjects. On the basis of these studies Hell- 
man, Gallagher, et. al. (J. Clin. Endo. and Metab. 
19: 936, 1959) postulated that the hypocholestero- 
lemie effect of thyroid was mediated in part by 
androsterone which they labelled “thyromimetic.” 

Androsterone is a weak androgen and as such 
could be expected to cause changes in serum lipo- 
proteins characteristic of androgen: decreased a- 
lipoprotein and a/f ratio, unchanged or decreased 
B-lipoprotein, unchanged or decreased serum chol- 
esterol. Thyroid on the other hand, causes decreas- 
ed £-lipoprotein, increased a/f ratio, unchanged 
or increased a-lipoprotein, and decreased choles- 
terol. 

Metabolic and serum lipoprotein effects of tri- 
iodothyronine (up to 300 micrograms daily) and 
androsterone (up to 160 mg. daily) were compared 
in two myxedematous, one hypercholesterolemic 
and one normocholesterolemie subject under meta- 
bolic balance conditions. 

In respect to effects on a- and #-lipoproteins, 
androsterone was androgenic and not “thyromi- 
metic.” <A slight anabolic effect was noted. Tri- 
iodothyronine produced a- and {-lipoprotein 
changes characteristic of thyroid, as well as nitro- 
gen loss. 

An expected finding of great interest was the 
reduction in low density lipoproteins (d > 1.006 
< 1.019 and d < 1.006 g./ml.) noted in the 2 
subjects in whom they were elevated initially. This 
reduction in low density lipoproteins was respon- 
sible for the hypocholesterolemie effect of andros- 
terone which was noted only in these 2 subjects. 
This may explain the variability of response noted 
by Hellman, et. al. Triiodothyronine also caused 
similar low density lipoprotein changes. 

Thus it would appear that while androsterone is 
“androgenic” in respect to a- and #-lipoproteins 
(and therefore not “thyromimetic”) it shares with 
thyroid the property of reducing serum levels of 
low density lipoproteins. This is a previously un- 
recognized effect of androsterone and is under 
further study. 
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10:00 
26. Dietary Lipids and Blood Hydrocortisone 


Daniel A. Sherber and Martin Marcus. From 
the Metabolic Research Laboratory, Fordham Hos- 
pital, New York, N. Y. 


In an attempt to correlate data which impli- 
cates the endocrine system as well as dietary lipids 
in the pathogenesis of atherosclerosis, studies were 
done to determine whether a high-fat meal con- 
stituted “stress” for the human as determined by 
the level of blood hydrocortisone. 

The results indicate that high fat ingestion is 
associated with a profound decrease in circulating 
hydrocortisone evident within 1 to 3 _ hours 
after eating. The hydrocortisone trough did not 
correspond to the peak of lipemia. Hydrocorti- 
sone values frequently diminished to zero. Hydro- 
cortisone was determined by the Peterson method 
and Nelson-Samuels technique. Selected samples 
were also separated in a Zaffaroni chromatography 
system and its absence was substantiated by zero 
values with the Peterson method. 

Isocalorically substituted minced meals of 1000 
calories depressed hydrocortisone values some- 
what from the early morning peak but never equal 
to the depression induced by a high-fat diet. Con- 
tinuous fasting with blood samples drawn during 
a 4-hour period showed blood hydrocortisone to 
remain nearly constant. 


10:15 
27. Cortisone Effect in Rabbits on Metabolic 
Behavior of a Single Cholesterol Meal 


Abraham Dury. From the Research in Aging 
Section, General Medical Research, Veterans Ad- 
ministration Hospital, Pittsburgh 40, Pa. 


Cortisone administration minimizes atherom- 
atous development in hypercholesterolemic rabbits. 
Its mechanism is not known but one _ possible 
mode of cortisone action is upon dietary choles- 
terol metabolism. Observations are reported on 
behavior of a single meal containing 1 gm. of 
cholesterol-4-C!* (10 pe.) from 3 hours to 7 days 
after feeding to untreated and cortisone injected 
(5 mg./rabbit/day for 2 weeks) normal fed rab- 
bits. Chemical and C'*-free and esterified chol- 
esterol were determined in ileum, liver, plasma and 
aorta. In cortisone-treated rabbits, a larger part 
of labeled cholesterol meal was incorporated in 
the free and the ester cholesterol of the ileum, liver 
and plasma with maxima specific activities 2-3 
times that of controls. In both types of animals 
maxima specific activities were reached at the 
same time for ileum free and ester cholesterol (6 
hours) and the free cholesterol of plasma and 


liver (48 hours) after cholesterol-4-C'* meal. By 
contrast, liver and plasma ester cholesterol reac iied 
maximal specifie activities after labeled cholest ro] 
meal in cortisone-treated rabbits but in nei her 
type of rabbit was maximum specifie acti ‘ity 
reached 7 days after the labeled test meal. \\s0, 
only in the cortisone-treated rabbits was die ary 
cholesterol incorporated and turned over in the 
ester cholesterol of the aorta and dietary choles: -ro] 
present as liver ester cholesterol behave differe tly 
from the controls. It is concluded that corti: one 
caused increased absorption and greater turn: ver 
rates of dietary cholesterol in all examined tis- ves 
and particularly modified the metabolie hand ing 
of dietary cholesterol present as ester cholestrol 
in the plasma, liver and aorta. 


10:30-10:45 Intermission 


28. Relationship Between Tissue Distribution 
of Thyroxin Analogs and their Effects on 
Cholesterol Metabolism 


Charles H. Duncan and Maurice M. Best. From 
the Department of Medicine, University of Louis- 
ville School of Medicine, Louisville 2, Ky. 


D-triiodothyronine (D-T3), tetraiodothyroformie 
acid (TFA-4) and tetraiodothyropropionic acid 
(tetraprop) labelled in the 3’ 5’ positions with 
1131 were injected intravenously into male rats 
(.0016 to .004 1M of hormone labelled with 10 to 
20 pe T1831 per 250 Gm. rat), groups of animals 
killed at 40 minutes and 2, 6, 18 and 54 hours later 
and the concentration of radioactivity in plasma, 
liver, kidney, heart, muscle and brain measured. 
Of the 3 compounds, D-T3 had the shortest biologie 
half-life, TFA-4 the longest and tetraprop an 
intermediate rate of excretion. Significant differ- 
ences in distribution of the I'*! label were present 
at 40 minutes and persisted throughout the 54 
hour period of study. The ratios, concentration in 
tissue/initial concentration in total body at 40 
minutes for D-T3, TFA-4 and tetraprop were: 
serum, .46, 13.80, 7.52; Liver, 11.42, 2.96, 2.39; 
kidney, 19.14, 2.05, 1.70; heart, .32, 1.68, 1.12; 
muscle, .12, .23, .21; and brain, .02, .19, .13, 
respectively. The disproportionate effect of 1)-T3 
on liver cholesterol (Best and Dunean, 1959) ‘nay 
thus be due to its relatively greater concentration 
in liver than in peripheral tissues. However. the 
similarly exaggerated effect of TFA-4 on -ho- 
lesterol metabolism is not explicable on this b isis, 
since its distribution did not differ significa tly 
from that of tetraprop, which displays no — uch 
dissociation of effects. 
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29. Coronary Atherosclerosis in Rats Exposed 
to Cold 


Edward A. Sellers and Donald G. Baker. From 

e Department of Pharmacology and Banting 

d Best Department of Medical Research, Uni- 
 rsity of Toronto, Toronto, Ontario, Canada 


Rats (originally Wistar) fed a commercial lab- 
atory ration developed a mild degree of coronary 
i oidosis after long periods. The incidence and 
«verity of the lesions were increased greatly by 
ntinuous exposure to cold, (2° C.). 
In the cold, hyaline material containing blood 
ements and lipid occurred subintimally in 
ainounts which sometimes oecluded the lumen. A 
zh fat diet containing 2 per cent cholesterol fed 
to old rats (approximately 2 years) especially 
those which had lived in a cold environment pro- 
duced severe atherosclerotic lesions within 6 weeks. 
Interstitial necrosis and a few infarcts were ob- 
served. The same diet fed to rats for 76 weeks 
continuously produced fewer lesions, suggesting 
the possibility of adaptation to the particular diet. 
The pathogenesis of some of the more severe 


coronary lesions was explained by the presence of - 


iimiature dissecting aneurysms, some involving 
plasma only and some whole blood. Photomicro- 
graphs illustrate these findings. 


1ishS 


30. Cholesterol Synthesis in Normal and Ab- 
normal Human Subjects 


Laurance W. Kinsell, George D. Michaels, Geof- 
frey Walker and Joyce Conklin. From the Insti- 
tule for Metabolic Research, Highland-Alameda 
County Hospital, Oakland, Calif. 


The present study was undertaken to determine 
whether the mechanism of the hypocholesterolemic 
effect of a variety of natural and synthetic fats, 
including safflower oil, “unsaturated margarines,” 
ethyl linoleate, and certain purified fish oils was 
atiributable to decreased rates of formation or in- 
ercased rates of removal of plasma cholesterol. 
Tracer doses of C1!4-labeled mevalonic acid were 
ad-ninistered intravenously and the rate of incorp- 

tion of the C14 in plasma cholesterol determined 

r standard periods of time. In some of the 

‘jects, rate of disappearance of intravenously 

linistered, biologically labeled plasma choles- 

» ol from the plasma was also determined under 

1 itieal dietary conditions. 

he studies indicate that unsaturated fats pro- 
1 e a major portion of their effects upon plasma 
ls by decreasing the rate of cholesterol syn- 
is. The amplitude of effect varied from patient 
vatient, particularly in those ‘individuals with 
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essential hypercholesterolemia, and in some of the 
atherosclerotic individuals. 

The possible clinical and physiologic significance 
of these observations will be discussed. 


11:30 


31. The Fatty Acid Patterns of Serum Chylo- 
microns of Patients with Essential Hy- 
perlipemia Before and After Cream, 
Corn Oil or Coconut Oil Feeding 


Peter T. Kuo, Arthur F. Whereat and Ezra 
Staple. From the Hospital and School of Medi- 
cine, University of Pennsylvania, Philadelphia 4, 
Pa. 


The effect of dietary fat upon the fatty acid 
pattern of serum chylomicrons of 7 hyperlipemies 
and 5 normal controls was studied. Serum chylo- 
microns were isolated by flotation into the super- 
natant saline (sp. gr. 1.005) at 58,000 x g. for 
30 minutes. The creamy and subnatant saline 
layers were removed separately and the fatty acid 
compositions of each layer was determined by gas 
chromatography. The fatty acid patterns of the 
creamy and saline layers of fasting hyperlipemics 
were practically identical; and they were similar 
from one patient to another. Hyperlipemics had 
increased palmitoleic and decreased stearic and 
linoleic fractions compared to non-lipemie controls. 
Following prolonged fat restriction, the linoleic 
peak in the serum fat pattern-of 3 hyperlipemies 
was increased. The compositions of serum chylo- 
microns and depot fat were similar in untreated 
patients. However, in non-lipemics and in fat- 
restricted lipemics, the compositions of the blood 
and tissue triglycerides were different. The fatty 
acid compositions of the serum chylomicrons, ob- 
tained after cream, corn oil or coconut oil feeding 
changed progressively to become practically iden- 
tical with that of dietary fat after 3-4 hours in 
normals and in 9-12 hours in hyperlipemices. The 
subnatant saline layer of all post-prandial speci- 
mens contained very little of the ingested fat. The 
study indicates that dietary fat contributes direct- 
ly to alimentary lipemia in health and disease. The 
progressive incorporation of dietary fat into serum 
chylomicrons, while their concentrations were ris- 
ing over 12 hours after meals, suggests intensified 
fat absorption ean be a factor in the production 
of hyperlipemia. 


11345 


32. The Effect of Corn Oil and Hydrogenated 
Coconut Oil on the Liver Cholesterol 
Content in Human Subjects 


James B. Carey, Jr., and Ivan D. Frantz, Jr. 
From the Cardiovascular Research Laboratory, De- 
partment of Medicine, Medical School, University 
of Minnesota, Minneapolis, Minn. 
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In experimental animals the feeding of corn 
oil has resulted in increases in the cholesterol 
content of the liver. In order to determine if such 
a regimen causes an inerease in cholesterol in 
the human liver, 12 apparently healthy male 
volunteers with high normal concentrations of 
serum cholesterol were assigned alternately to 2 
groups of 6 men each. A punch biopsy of the 
liver was obtained from each subject. For the 
following month 3 ounces of corn oil and 3 ounces 
of hydrogenated coconut oil were added to the 
diets of Groups I and II, respectively. A second 
liver biopsy was then obtained from each man. 
The serum cholesterol fell an average of 22 mg. 
per cent in Group I (p < 0.01) and rose an 
average of 11 mg. per cent in Group II (not sta- 
tistically significant). Liver cholesterol concentra- 
tions were measured by a micro modification of 
the Abell method, and expressed in milligrams per 
100 grams of wet liver by comparison with the 
total protein. In Group I, cholesterol fell by an 
average of 159 mg./100 gm. (25 per cent of the 
initial values, p < 0.05). In Group II there was 
an average rise of 10 mg./100 gm., (not statisti- 
cally significant). 

It is concluded that in man, transfer of cho- 
lesterol to the liver is not involved in the lowering 
of serum cholesterol produced by feeding 3 ounces 
of corn oil daily. 


THURSDAY AFTERNOON 


Crystal Room 


12:00-2:15 Luncheon 
G. Lyman Duff Memorial Lecture, 
Howard B. Sprague: “Emotional 
Factors in Coronary Heart Disease” 


Jeremiah Stamler, Presiding 


2:30 


33. The Effect of Nicotinic Acid on Essential 
Hyperlipemia 


Kurt Hirschhorn, Winnifred Seegers and Burton 
S. Sklarin. From the New York University Medi- 
cal Center, New York 16, New York 


Nicotinic acid has been shown by several investi- 
gators to lower serum cholesterol in primary and 
secondary hypercholesterolemias. We have studied 
several patients with essential hyperlipemia for 
varying periods of time, up to 9 months. Each 
of these patients had had long periods of therapeu- 
tic trial with dietary regimens as well as long base- 
line control periods. 

Serum cholesterol fell in these patients on nico- 


tinie acid administration to a degree comparalk e 
to the fall in simultaneously treated hyperchole-- 
terolemics. Serum triglyceride and optical densi 
fell sharply in the hyperlipemics. Xanthomatos ., 
when present, appeared to diminish. When nic »- 
tinie acid was stopped, triglyceride and choleste | 
promptly rose. 

Among the patients treated with nicotinie ac 
were members of a hitherto unreported family 
essential hyperlipemics; which included seve 
homozygons children with hepatosplenomegaly a 
xanthomatosis. Genetic data on this family will 
presented. 


2:45 
34. Nicotinic Acid, Food Intake and Seru 
Cholesterol 


Rudolph Altschul and Terry A. Smart. From tie 
Laboratory of Gerontology, Department of Ana 
omy, University of Saskatchewan, Saskatoon, 
Canada 


Nicotinie acid (n.a.) in large doses decreases 
serum cholesterol in man and several species. 
Whether the improvement of angina pectoris fol- 
lowing such treatment, as already reported in 6 
publications, is coincidental, psychogenic or spe- 
cifically connected, requires further investigation. 
The effect of n.a. on cholesterol has been ascribed 
to increased oxidation (Altschul; Perry; Kritchev- 
sky, et. al.); to interference with activity of ¢o- 
enzyme A (Schon; Schade and Saltman) ; to stim- 
ulation of the r.-e. system (Kraupp, et. al.) ; 
and to anorexia (Friedman and Byers; Duncan 
and Best). If this last explanation was true, 
one may expect that decrease in food intake would 
lower serum cholesterol. This seems to be the 
case if the decrease is maintained over prolonged 
periods (Walker, et. al., 1953) but even then the 
lowering of serum cholesterol is much less than 
that by n.a. However since n.a. lowers serum 
cholesterol already within 14 - 24 hours (Altschul 
in rabbits and prairie gophers; Kraupp, et. al. 
and Comesano, et. al., in dogs; Altschul, et. al., 
Guarini and Martinez, in humans) anorexia can- 
not be responsible. As a matter of fact, Hueper 
(1949) warned against excessive starvation hyper- 
cholesterolemia through the mobilization of dep 
fat. Even a less drastic loss of weight in huma)s 
(3.6 Ibs. per week) is followed by a slight in- 
erease of serum cholesterol after the first 15 @& 
(Walker, et. al.). To put this problem to a ste 
test we decreased for 18 rabbits the food inta! 
for 2 days to 1/3 of calorie value and for 25 ra?- 
bits withdrew all food for the same period. 
both groups the serum cholesterol increase w s 
highly significant (+19.8 per cent and 19.85 p 
cent), with a loss in body weight of 3.1 per ce t 
and 3.2 per cent, respectively. 
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2 00 


35. Studies During Reduction of Serum Cho- 
lesterol Levels in Humans by Nicotinic 
Acid: Enzymatic Reactions (Sulfbrom- 
phthalein, Transaminase, Alkaline Phos- 
phatase), Nicotinic Acid Blood Levels, 
and C!4-Acetate Incorporation 


William B. Parsons, Jr. From the Jackson 
nic and Jackson Foundation, Madison, Wiscon- 


Four years of experience with large doses of 
» votinie acid (3 to 6 Gm. daily) in hypercholes- 
t:remie patients continues to confirm previously 
r ported results: prompt and sustained reduction 
© serum cholesterol levels in most patients with- 
out dietary restriction. Indirect evidence points 
t' enzymatie alterations in the liver (and else- 
\ ere) as one mechanism of action. Marked ab- 
normalities in funetion tests involving enzymes 
(sulfbromphthalein, transaminase, alkaline phos- 
puatase) are rapidly reversible by discontinuing 
therapy and have not been consistently associated 
with histologie evidence of hepatic damage. De- 
luyed-release nicotinie acid preparations have re- 
sulted in greater incidence of abnormality in the 
ezymatie tests, more nausea and vomiting, and 
possibly greater, more rapid reduction in serum 
cholesterol levels than the same doses of plain nico- 
tinie acid. Further study of the significance of 
these observations are in progress, determining 
serum levels of nicotinic acid and nicotinurie acid 
by bioassay, but results are inconclusive at the time 
)! submission of this abstract. 

"he incorporation of C14-acetate into plasma 
cholesterol (free and esterified) and erythrocyte 
cholesterol during administration of nicotinie acid 
and nicotinamide is being studied by the Gould 
technie (since the amide does not reduce serum 
ipids). Preliminary results show curves during 

otinie acid administration (3 patients) similar 

) those reported by Gould and associates for 
vrmal individuals. Results on incorporation dur- 


nicotinamide administration are as yet incom- 
te. 


is 


6. Further Studies of Effects of MER-29 in 
Man 


daniel Steinberg, Joel Avigan and Eugene B. 
gelson. From the National Heart Institute, 
ional Institutes of Health, Bethesda, Maryland 


ollowing the report by Blohm and co-workers 
MER-29 strongly inhibited cholesterol bio- 
hesis, Avigan and co-workers demonstrated 
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that the drug caused an accumulation of 24-dehy- 
drocholesterol (I) in the rat and an inhibition of 
the conversion of I to cholesterol (II). The pres- 
ent studies in humans show that MER-29 (100 to 
250 mg./day) causes an accumulation of I in the 
serum which reaches fairly stable levels of. 20 to 
40 per cent of the total circulating sterols after 
2 to 3 weeks of treatment. Levels of I were esti- 
mated using a method based on the different color 
yields with I and II at two wave lengths in the 
Liebermann-Burchard reaction. Since I gives a 
lower color yield than II, apparent “cholesterol” 
levels in much of the data reported in the literature 
on MER-29 are lower than the true total sterol 
levels (I + II). The free: total 24-dehydrocho- 
lesterol ratio was not significantly different from 
the free: total cholesterol ratio. 

When mevalonic acid-2-C!* was injected intra- 
venously into patients on MER-29, the specific 
radioactivity of serum I was much higher (15 to 
50 x) than that of II and remained so from 1 
to 24 hours after injection. 

It is concluded that also in man the primary site 
of action of MER-29 is the inhibition of conversion 
of I to II. Using each patient as his own control, 
the peak total sterol radioactivity after injection of 
mevalonic acid-2-C!4 was compared on and off 
MER-29. As much as a 50 per cent inhibition on 
MER-29 was observed in some patients. The rate 
of esterification of I and II appear to be similar. 


3:30 


37. Effect of SKF 7732 and SKF 7997 on 
Cholesterol Biosynthesis In Vitro 


William L. Holmes and Joan D. Bentz. From 
the Research and Development Division, Smith, 
Kline & French Laboratories, Philadelphia, Penn- 
sylvania 


Greenberg and Herndon have shown that SKF 
7732 [tris(2-dimethylaminoethyl) phosphate] and 
SKF 7997 [tris(2-diethylaminoethyl) phosphate] 
effectively lower the serum cholesterol level of 
naturally hypercholesterolemic dogs. Preliminary 
experiments in vitro showed that SKF 7732 in- 
hibited the conversion, by rat liver homogenates, 
of acetate-C!4 to digitonide precipitable sterol. 
When compared with the control, however, this 
compound had no effect on the incorporation of 
acetate-C14 into the total non-saponifiable lipid. 
Subsequent studies showed that SKF 7732 and its 
ethyl analog, SKF 7997, both inhibit the incorpor- 
ation, in vitro, of mevalonic acid-2-C!* into digito- 
nide precipitable material, but not into the total 
nonsaponifiable fraction. Chromatographie studies 
of the nonsaponifiable lipids on Al,O., revealed 
the presence of 3. radioactive components. 
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One of these, the digitonide precipitable fraction, 
was present in only small amount in the material 
from the inhibited reaction mixture. The other 
2, less polar fractions, were found to aeccumu- 
late in the inhibited reaction mixtures. Studies 
on the nature of the accumulated intermediates 
show that this class of compounds inhibits one or 
more reactions lying between mevalonie acid and 
lanosterol on the biosynthetic pathway leading to 
cholesterol. 


3:45-4:00 Intermission 


4:00 
38. Serum Lipoprotein Alterations Induced by 


an Orally Active Heparinoid, Sulfopoly- 
glucin 


Ernest Q. King, Martin A. Seidell and Adolph 
Surtshin. From Sepulveda, California 


Oral administration to man and animals of sulfo- 
polyglucin (SPG), a characterized sulfated poly- 
saccharide, is followed by appearance of a lipopro- 
tein lipase in blood plasma. Gastrointestinal ab- 
sorption is enhanced by concomitant ingestion of 
sodium ‘Versenate’ (V). A mixture of SPG and 
V (4:1) was given to 28 human subjects in daily 
doses of 2-6 Gm. (of SPG) for periods of 1 to 
614 weeks. Sf° 12-400 serum lipoprotein concen- 
trations, studied in 26 subjects, decreased impres- 
sively in 15, in many of whom pretreatment values 
had been relatively high. Dramatic lowering was 
observed in 4 of 6 subjects given single doses of 
2 Gm. daily: pretreatment values—293, 211, 129, 
112 mg. per cent; after 2 weeks of treatment— 
136, 156, 94, ?; after 4 weeks of treatment—39, 
39, 53, 36 mg. per cent, respectively. The daily 
2 Gm. dose was still being well tolerated by all 
6 subjects after 6 weeks of treatment. In other 
subjects, serum lipoprotein concentrations, de- 
pressed in the course of 6 weeks of treatment with 
daily doses up to 6 Gm., were still below pre- 
treatment values on the fiftieth day after discon- 
tinuance of treatment. Lee-White whole blood eo- 
agulation times were not affected. 


4:15 
39. Phospholipid Synthesis in Atherosclerosis 
Susceptible and Resistant Pigeons 


H. B. Lofland, T. B. Clarkson and C. Artom. 
From the Bowman Gray School of Medicine, Win- 
ston-Salem, North Carolina 


Certain reports indicate that differences in sus- 
ceptibility to atherosclerosis may be related to the 
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ability of various animal species to synthesize phe 
pholipids. It has also been suggested that the bu \ 
of arterial phospholipid arises by synthesis in sii 
rather than by deposition from plasma, especial y 
in cholesterol-fed animals. Our observation th 
certain breeds of pigeons develop spontaneo 
atherosclerosis, while other breeds are resistant 
this disease, suggested we investigate phospholip 
synthesis in these animals. 

White Carneau (susceptible) and Show Rac 
(resistant) pigeons were injected with P%?. Aft 
6 hours (which time interval falls within ti: 
ascending portion of time-specifie activity curves 
the birds were sacrificed and the specific activiti 
of lipid and inorganie P in liver, plasma, ai 
aorta were determined. In non-cholesterol f: 
birds of both breeds, the specific activity of lip 
P was lower in the aorta.than in plasma. T! 
difference in specific activity between plasma ar 
aorta phospholipids seemed to progressively dv- 
erease when cholesterol was fed. In no ease were 
differences between the 2 breeds demonstrable. 

In other experiments still in progress, liver 
slices were incubated with methionine-C14-methy | 
and the amounts of isotope incorporated into phos- 
pholipids were determined. Preliminary data sug- 
gest that when the values are referred to the whole 
organ, livers of Show Racers incorporate more iso- 
tope than do livers of White Carneaux. 


40. Characteristics of Cobalt-Induced Lipemia 
in Rabbits 


Laszlo L. Fekete, Walter F. Lever and Edmund 
Klein. From the Harvard School of Medicine and 


Tufts University School of Medicine, Boston, 
Massachusetts 


Oral, intravenous, intracisternal, and intracere- 
bral administration of cobaltous chloride produced 
hyperlipemia in rabbits. The average doses re- 
quired were: 100 mg. for oral, 50 mg. for intra- 
venous, 1.0 mg. for intracisternal, and 0.5 mg. for 
intracerebral administration. Maximal lipemia 
response was observed in young animals (1600 
Gm.) of both sexes of the New Zealand strain and 
during the summer. Cobalt, if administered in 
conjunction with isomolecular quantities of EDT.\, 
or large amounts of methionine, did not produ 
hyperlipemia. 

Cobalt-induced hyperlipemia and human idi 
pathic hyperlipemia were similar in regard to: 
relative elevation of the 3 lipid fractions, cl 
lesterol, phospholipid and neutral fat; 2) elect: 
phoretic and ultracentrifugal pattern of serv: 
lipoproteins, and 3) response to administration 
heparin. Cobalt-lipemic sera inhibited lipoprote 1 
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li) ase activity when measured turbidimetrically 
bi did not inhibit release of unesterified fatty 
ac ds, predominantly from -lipoproteins. 
‘obalt-induced lipemia was diminished or pre- 
« ited by large doses of cortisone, thyroxin, estra- 
i 1 (regardless of sex), and insulin. Testosterone 
reased the lipemia. Glucagon and thymus ex- 
ets had no effect. 
listologic examinations failed to reveal lesions 
cifically related to the development and degree 
i lipemia. 
iipemia could be induced by lower doses of 
alt and appeared earlier following intracis- 
nal and particularly localized intravertebral 
l\.vypothalamieal) injection. This may indicate 
it the development of hyperlipemia is initiated 
the action of cobalt ions on the central ner- 
us system. 


41. In Vitro Effects of Triton WR-1339 on 


Dog Plasma Lipoproteins and Chylo- 
micra 


ingelo Scanu and Pasquale Oriente. From the 
Research Division of the Cleveland Clinic Foun- 
dation and the Frank E,. Bunts Educational In- 
stitute, Cleveland, Ohio 


Triton (a non-ionie detergent) was added in 
vilro to fasting dog sera and to separated B- and 
a-lipoproteins labeled in the protein moiety were 
used. Dose, temperature, pH and time of ineuba- 
tion were studied. Following incubation and pro- 
longed dialysis the mixtures were separated by 
preparative and analytical ultracentrifuge, paper 
and stareh electrophoresis. The chemical composi- 
tion of the fractions was then determined. When 
labeled material was used, determination of radio- 
activity completed the analyses. Optimal condi- 
tions for Triton activity were: 37° C, pH 7.2, 
and 2 hours of ineubation. a-Lipoproteins ex- 
hibited marked changes proportional to the amount 

' Triton added. Triton formed a complex with the 

d moiety; by increasing the amount of deter- 
geot, lipids were progressively pulled from the 

| »protein up to a point (Triton-lipoprotein ratio 

/-1) at which practically all protein was freed 

ipids. This phenomenon was particularly evi- 
t in starch patterns. This lipid-free protein 
able to recombine with lipids. B-Lipoproteins 
‘ also freed of most of the lipid moiety by 
on. Higher doses of detergent (Triton, lipo- 
ein 40-80:1) were, however, necessary. Chylo- 
‘a, labeled in their a-lipoprotein moiety with 
. were freed of this protein by incubation with 
on. Addition of Triton to chylomicra pre- 
ed their interaction with the lipid-free protein 
‘ty of a-lipoprotein (Fed. Proc. 19: 230, 1960). 
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3:00 
42. Some Histochemical Observations on the 


Aorta of Rats Fed an Essential Fatty 
Acid Free Diet 


Maurice Sandler and Geoffrey H. Bourne. From 
the Department of Anatomy, Emory University, 
Atlanta, Georgia 


In previous work we have reported on the dis- 
tribution of enzymes dephosphorylating adenosine 
monophosphate and adenosine triphosphate in ani- 
mals and in human aortas. In the human aortas 
we found a decrease in adenosine triphosphatase 
in atheromatous areas and in a number of seem- 
ingly normal isolated areas. The present report 
involves a study on 30 female rats (discarded 
breeders, Holtzman Strain) fed fron: 2 to 6 weeks 
on a synthetic diet free of essential fatty acids. 
Food was removed from the animals 4 hours prior 
to sacrifice by decapitation. A decrease in the 
adenosine triphosphatase activity was seen begin- 
ning at the fourth week and by the sixth week all 
animals on the diet showed a decrease in the 
activity of this enzyme in the aorta. There was 
no observable change in the histochemical enzymic 
dephosphorylation of adenosine monophosphate, 
creatine phosphate, diphosphopyridine nucleotide, 
triphosphopyridine nucleotide, pyridoxal phos- 
phate or B-glycerophosphate. _The experimental 
decrease in adenosine triphosphatase activity 
shown above was not accompanied initially by any 
histological change in the aortic wall. This fact 
together with the decrease of ATPase in a histo- 
logically differentiated atheroma and in spots in 
the normal parts of the same human aorta sug- 
gests that the change in enzyme activity precedes 
histological change and may be a primary factor in 
initiating the morphological lesion. 


3:15 


43. The Influence of Dietary Fats on the Fatty 
Acids of Atheromatous Plaques and 
Various Tissues in Rabbits 


Naip Tuna, Mary J. Sundeen and Mary L. 
Louden. From the Cardiovascular Research Labor- 
atory, Department of Medicine, Medical School, 
University of Minnesota, Minneapolis, Minn. 


The influence of dietary fats on the fatty acid 
composition of atheromatous aorta, blood, liver 
and depot fat was investigated in 5 groups of 5 
rabbits each placed on the following diets for 
periods of 4 to 6 months: Group I, Purina Rabbit 
Chow; Group II, Purina Rabbit Chow + 1 per 
cent cholesterol; Greup III, synthetic diet con- 
taining 20 per cent safflower oil; Group IV, simi- 
lar to Group III + 1 per cent cholesterol, and 
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Group V, synthetic diet containing 20 per cent 
Hydrol (hydrogenated coconut oil). Groups II, 
IV and V showed 3- to 7-fold increases of serum 
total lipids and fatty acids, over Group I, and 
developed extensive aortic atherosclerosis. Vari- 
ous fatty acids were determined by gas-liquid 
chromatography. There was great similarity in 
the tissue fatty acid pattern between Groups I 
and II and Groups III and IV. The average lino- 
leate concentration of lipids obtained from serum, 
aorta (intima + media) and diet of Groups I and 
II was 21, 18 and 40 per cent, respectively, that 
of Groups III and IV was 43, 37 and 75 per cent, 
respectively, and that of Group V was 16, 10 and 
0.8 per cent, respectively. The concentration of 
laurate, myristate and shorter chain acids in 
Group V was 21, 33 and 78 per cent, respectively. 
This study indicates that plaque fatty acids ean 
be markedly influenced by the type of dietary fats. 


FRIDAY MORNING 
OCTOBER 21, 1960 


KIEL AUDITORIUM 
Assembly Hall I 


Forrest E. Kendall and O. J. Pollak, Presiding 


10:00 


44. Comparative Effects of Thyroxin Analogs 
as Hypocholesterolemic Agents 


Maurice M. Best and Charles H. Duncan. From 
the Department of Medicine, University of Louis- 
ville, School of Medicine, Louisville, Kentucky 


Several analogs of thyroxin exert a dispropor- 
tionate effect on cholesterol metabolism of the rat 
as compared to the naturally occurring L-thyroxin. 
Four such compounds, tetraiodothyroformie acid 
(200 to 400 mg. daily), dimethyl-diiodothyro- 
formie acid (200 mg. daily), D-thyroxin (10 mg. 
daily) and D-triiodothyronine (1 te 2 mg. daily), 
were selected on the basis of the animal studies 
and compared to L-thyroxin (0.2 mg. daily) in 
the hypercholesterolemic human. Fourieen euthy- 
roid patients have been observed continuously for 
approximately 3 years during which placebos and 
2 or more thyroxin-like compounds were adminis- 
tered alternately and their effects on serum cho- 
lesterol noted. 

Significant reductions of serum total cholesterol 
resulted from the daily administration of each of 
the 4 analogs. The reduction was sustained for 
periods of 16 to 38 weeks of treatment with no 
tendency to escape. With the substitution of pla- 


cebos, serum cholesterol returned to the pretre: ‘ 
ment range. No tachyeardia, weight loss or ot! 
evidence of hypermetabolism was observed to 
sult from the drugs, though in 1 patient th: 
was possibly an increase in effort angina. 
serious toxie effects were observed, although 3 | 
tients exhibited iodide reactions while receivi»; 
1 of the 2 formie acid analogs. The mean red 
tion of serum cholesterol resulting from the a: , 
logs (20 per cent of pretreatment control lev 
was somewhat greater than that resulting fr 
L-thyroxin. During the periods of analogue : 
ministration mean serum cholesterol was 62 m 
100 ml. below the mean control level of 312 m 
100 ml. 


10:15 
45. Frequency of Overweight, Obesity, E.c 
vated Blood Pressure and Serum Cl 
lesterol in Railroad Clerks and Swit 
men 


Henry L. Taylor, Ancel Keys, Henry W. Blaci: 
burn, Thomas C. Puchner, and Joseph Brozck 
From the Laboratory of Physiological Hygiene, 
University of Minnesota, Minneapolis, Minn. 


Examinations of 1,053 elerks and 833 switch- 
men, between the ages of 40 to 59, were con- 
ducted on 32 job sites of 12 railroads operating 
in the Northwestern area of the United States. 
For analysis, the subjects were grouped in 3 
major geographical areas, ie., the plains, the 
mountains and the West Coast. Subjects on the 
plains were further subdivided into 4 groups 
according to size of the community. For each 
area and age-quinquennium group, decile values 
were determined for relative body weight, obesity 
(skinfold thickness), systolic and diastolic blood 
pressure and serum cholesterol. Differences were 
found between areas in men aged 40 to 49, but 
not 50 to 59, in skinfolds, relative body weig)its 
and systolic blood pressure. The sum of the skin- 
folds was least in the mountain area, somewhat 
larger on the West Coast and largest in ‘he 
Chicago-Milwaukee area. Relative body weig)its 
and systolic blood pressures followed a similar 
pattern, but the differences were smaller and ‘is- 
appeared at an earlier age. The distribution of 
the several variables between switchmen and cle ‘ks 
were tested at the 50th and 80th centile. No 
differences were found between switchmen :nd 
clerks in any of the variables except in Area A, 
where switchmen contributed an excess of 20 er 
cent above both 50th and 80th centile in relai ve 
body weight. It is concluded that the clerks do 
not bring to their jobs an undue proportion of 
the personal characteristics associated with an 
increased incidence of coronary heart disease. 
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10: 30 
4, Hyperlipemia: 
Diagnosis 


Types and Differential 


I irton S. Sklarin, Winnifred Seegers and Kurt 
Hiv chhorn. From the New York University Medi- 
cal ‘enter, New York 16, New York 


}'vperlipemia may be defined as an elevation of 
seri:n triglyceride. This elevation may be pri- 
maiy or secondary to other disease entities such 
as -iabetes mellitus, nephrotic syndrome, hypo- 
thy.oidism or biliary obstruction. The primary 
and many of the secondary hyperlipemias are 
due to inability to clear ingested fat from the 
serum adequately. This inability may be due to 
1 o! 2 possible factors. There may be a total 
or velative absence of functional lipoprotein 
lipase. Alternatively, there may be adequate quan- 
tities of the normal enzyme present, but the 
mechanism for activating it is deficient. We have 
been able to differentiate these 2 mechanisms of 
hyperlipemia by measuring the response to intra- 
venous heparin. By the use of this method we 
have established that primary or essential hyper- 
lipemia may be subdivided into at least 2 different 
disease entities. Each due to 1 of the above 
mentioned mechanisms, 

We have also studied a series of patients with 
myxedema, all of whom had hyperlipemia and de- 
layed clearing of ingested fat. These patients all 
responded readily to intravenous heparin, and 
therefore had adequate lipoprotein lipase, but had 
a diminished ability to activate this enzyme spon- 
taneously. 

Other diseases causing secondary hyperlipemia 
are now under study. 


10:15 
4.. The Effects of Feeding Fats with Varying 
Fatty Acid Composition on the Blood 


and Tissue Lipids of Cebus Monkeys 


bert W. Wissler, Randolph H. Hughes, Laur- 
en. E. Frazier, and Richard A. Rasmussen. From 
the Department of Pathology, University of Chi- 
cay, Chicago, Illinois 


0 previous experiments have demonstrated 
the -ffeets of hydrogenation of food fats upon the 
blo | and tissue lipids of the Cebus monkey (Fed. 
Pr . 19: 17 (1960). The current experiment 
ine led 3 groups of 4 monkeys fed equal quanti- 
ties »f 3 diets which varied only in the lipid com- 
po: its. Butterfat, coconut oil, and corn oil were 
the fats used, each making up 25 per cent of 
the ation. The experiment lasted for 45 weeks 
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and the animals were bled, their gall bladders were 
drained and their livers and adipose tissues were 
biopsied at 15-week intervals. At each of these 
intervals they received C14 acetate iv. and they 
were fed equal daily doses of H? cholesterol 
throughout the experiment. The animals receiv- 
ing the butterfat and the coconut oil rations each 
showed a prompt and sustained rise in serum cho- 
lesterol (varying from 341 mg. per cent to 418 mg. 
per cent) while those receiving the corn oil dem- 
onstrated less change from the baseline values (256 
mg. per cent as compared to 161 mg. per cent). 
Other serum lipids showed similar trends. Bile 
acid patterns and the patterns of fatty acids esteri- 
fied with cholesterol as well as other blood and 
tissue lipid fractions, will be reported. These 
will be correlated with the specific activity and 
synthesis rates of cholesterol in various organs 
and tissues. Pertinent pathological findings will 
be correlated with the blood and tissue lipid values 
and with the tracer data. 


11:00 


48. An Analysis of the Factors Affecting the 
“Resting” Free Fatty Acid Level in 
Normal Man 


Robert F. Klein, Morton D. Bogdonoff, E. Har- 
vey Estes and David M. Shaw.- From the School 
of Medicine, Department of Medicine, Duke Uni- 
versity, Durham, North Carolina 


Plasma free fatty acids (FFA) have been shown 
to provide a potentially significant source of 
metabolic substrate for the myocardium in man. 
Experiments providing these data utilize the tech- 
nies of arteriovenous differences of FFA across 
the heart and depend in large part on the serum 
level during the “resting” state. An analysis has 
been made of the factors which influence and 
modulate the “resting”? FFA level in man and 
therefore, in part, the availability of this substrate. 

Results of the studies in 69 normal subjects ob- 
served in the laboratory in a controlled setting 
may be summarized as follows: 1) the fasting 
plasma FFA level in non-obese as well as obese 
individuals is linearly related to body weight when 
the effect of fasting is held constant (p = < 0.05) ; 
2) the duration of fasting is of itself a direct 
determinant of the “resting” level (p = < 0.01); 
3) the duration of fasting influences the direction 
and magnitude of the change in FFA level follow- 
ing a standardized arousing stimulus (p = <0.01). 

These variables have been further assessed in 
a review of the responses to a specific hormonal 
stimulus (norepinephrine) in 43 subjects. The 
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marked variability of these curves in part may be 
dependent on these factors. 

These studies provide evidence that the relative 
availability of an important substrate of the myo- 
cardium during the “resting” state is significantly 
and interrelatedly modified by body size, fasting 
time, and arousal. These factors, therefore, must 
be viewed as prior considerations in designing 
studies of FFA transport and extraction in man. 


LiskS 


49. Specificity of Plasma Fibrinogen Changes 
for Atherosclerosis 


L. O. Pilgeram, A. C. Schram and D. Mills. 
From the Arteriosclerosis Research Laboratory, 
St. Barnabas Hospital Research Foundation and 
the Department of Physiology, University of 
Minnesota School of Medicine, Minneapolis 4, 
Minnesota 


A 34 per cent increase (p = 0.01) in the plasma 
fibrinogen level has been found in patients who 
had recovered from the trauma of a myocardial 
infarction or a cerebral vascular accident for a 
period of not less than 6 months and who had 
not received anticoagulant therapy for a period 
not less than 5 months preceding donation of 
plasma sample. The interval of time between myo- 
cardial infarction or the cerebral vascular accident 
and analysis indicates (a) that the elevated fibrino- 
gen levels cannot be due to inflammatory condi- 
tions or traumatized tissue resulting from the vas- 
cular incidents and (b) that the fibrinogen level 
does not return to normal following a myocardial 
infaretion or cerebral vascular accident. Occlu- 
sion of beta- or low-density lipoproteins in the 
fibrin coagulum did not account for the elevated 
levels of fibrinogen as was shown by experiments 
where: (a) known quantities of alpha- and beta- 
lipoproteins were added to the test system, (b) 
correction was made for the occlusion factor, and 
(ce) the increased yield caused by this occlusion 
factor represented only a 3.5 per cent increase in 
fibrinogen yield for as much as a 300 per cent 
increase in the level of beta lipoproteins. 

The data indicate that the fibrinogen level not 
only increases with age but also superimposes upon 
the arteriosclerotic an increase in addition to that 
occurring with increasing chronologic age. 

These data support recent reports on the role of 
fibrin in vascular hypertrophy and atheromatous 
development. In view of these data, the merit of 
securing a physiological homeostasis of fibrinogen 
metabolism prior to the onset of myocardial in- 
farction or cerebral accidents appears to be un- 
questionable. 


11:30 


50. The Content of Cephalins in the Pla 
of Normal Subjects, Patients with 
perlipemia and Hypercholesterole: 
and Patients with Coronary H.: 
Disease 


Martin M. Nothman and Samuel Proger. F 
Tufts College of Medicine, Boston, Mass. 


Plasma levels of cephalins, ethanolamine p 
phatide and serine were determined by the met 
of Axelrod, Reichenthal and Brodie in no: 
subjects, patients with hyperlipemia and hy 
cholesterolemia and myocardial infarction. T 
lipids may be important in the clotting mechan 
Ethanolamine phosphatide values ranged betv. cen 
4.20 and 6.30 mg. per cent and between 10.12 and 
21.20 mg. per cent in 6 normal subjects and 11 
patients with myocardial infarctions, respectiy ly, 
Three patients with hypercholesterolemia but w ith- 
out myocardial infarction had values of 10.72, 
14.40 and 19.10 mg. per cent, respectively. Values 
of 16.84 to 28.08 mg. per cent, the highest vaiues 
in the series, were found in 4 patients who had hy- 
perlipemia, hypercholesterolemia and xanthoina- 
tosis, but no myocardial infarction. Serine values 
ranged from 8.1 to 9.4 mg. per cent, 12.30 to 
36.00 mg. per cent and 15.60 to 26.20 mg. per 
cent in 4 normal subjects, patients with infarction 
and patients with hypercholesterolemia with in- 
farction, respectively. Here again, patients with 
xanthomatosis had the highest values: 28.90 to 
36.28 mg. per cent. Cephalin values appear to be 
related to plasma phospholipid concentrations. 
Ethanolamine phosphatide normally constitutes 2- 
3 per cent of plasma phospholipids, whereas in the 
3 groups above it was 3-8 per cent. Serine normally 
is 4-5 per cent of plasma phospholipids; it was 
5-10 per cent in the 3 groups above. Ingestion of 
unsaturated fatty acids, which results in a decrease 
in certain plasma lipid constituents, resulted in a 
decrease in the cephalins in 5 patients. In 2 pa- 
tients with xanthomatosis, ethanolamine phospha- 
tide fell from 16.84 to 8.62 mg. per cent and from 
28.08 to 10.2 mg. per cent. Serine fell from 28.92 
to 14.18 mg. per cent and from 32.16 to 14.60 mg. 
per cent. 


11:45 


51. Plasma Heparin Levels. Normal Values 
and Correlation with Serum Cholesterol 
and Low-Density Lipoproteins 


Hyman Engelberg. From the Cedars of Lebunon 
Hospital Department of Medicine, Beverly F ills, 
California 

The endogenous heparin(s) content of duplicate 
5 ml. aliquots of plasma has been extracted and 
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biol gically assayed by its anticoagulant activity in 
956 normal individuals. The range of values was 
fro: 10-24 units per cent (1.0-2.4 mg./L plasma). 
The e was little variation in the average values 
fro) 10-80 years of age, and there was no differ- 
enc’ between the sexes. 

§ rum cholesterol was measured in 260 indi- 
vidi is who had duplicate heparin determinations 
on >lasma aliquots, and in addition low-density 
lipo roteins were ultracentrifugally analyzed in 
208. The correlation coefficient (1) was obtained 
for .eparin versus cholesterol and heparin versus 
lipo roteins in both sexes below and over 50 years 
of ze. There was no significant relationship be- 
tween heparin levels and Standard Sf 0-12 lipo- 
prot-ins in either sex. All correlation coefficients 
for \eparin vs. cholesterol and heparin vs. Stand- 
ard Sf 12-400 lipoproteins were negative, .e., 
cholesterol and Sf 12-400 lipoproteins decreased as 
heparin inereased. The correlation was definitely 
statistically significant (p < 0.01) in all males, 
but in females was definitely significant only for 
the lipoproteins. The coefficients were relatively 
low numerically. The results indicate that heparin 
isa regulator of serum lipids and that other fac- 
tors are also influential. 


FRIDAY AFTERNOON 


KIEL AUDITORIUM 
Assembly Hall II 


Aaron Kellner and Campbell Moses, Presiding 


2:00 


52. Effect of Lipemia on the Disappearance 
Rate of Intravenously Administered 
Radioactive Fat 


Donald Berkowitz, John J. Spitzer, Millard N. 
Croll and David M. Sklaroff. From the Albert 
Einst.in Medical Center, Philadelphia, Pa. 


Th use of intravenous radioactive fat is cur- 
rently being explored as a new tool to study lipid 
metab lism. Tolerance tests using 2-3 ce. doses 
of I! iodinated triolein have demonstrated that 
over 7 per cent of the injected fat has already left 
the ci culation after 15 minutes. Although the rate 
of disappearance is somewhat slower in patients 
with « »rtain lipid disorders such as essential hyper- 
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lipemia and hypothyroid disease, this difference 
may at times not be very marked. 

In an attempt to increase the sensitivity of the 
procedure, a priming test meal of 250 ee. of light 
cream was administered orally and the effect of 
the resulting lipemia noted on the disappearance 
rate of radioactive fat injected intravenously 2 
hours later. 

A uniform elevation of the blood radioactivity 
levels occurred in these instances when compared 
to corresponding time intervals when the fat was 
administered in the fasting state. In addition, the 
disappearance rate of the tagged triolein was much 
slower thus giving a much more precise distine- 
tion between normal and abnormal states. Simul- 
taneous determinations of the blood lipid frac- 
tions showed that the amount of radioactivity at 
any specific time, and its rate of disappearance 
from the blood was in essence a function of the 
level of the serum triglyceride concentration. 

Further modifications of this pre-feeding prin- 
ciple are in progress in an effort to evolve a simple 
and rapid intravenous fat tolerance test. 


2:15 


53. Serum Lipids and Arteriosclerosis in Pro- 
static Cancer Patients 


George F. Meissner and Constance C. Moehring. 
From the Institute of Pathology, Rhode Island 
Hospital, Providence, R. I. 


In order to test the hypothesis that castration 
and estrogen therapy in men leads to serum lipid 
changes accompanied by amelioration of arterio- 
sclerosis, serum lipids were determined periodi- 
eally in 163 patients with prostatic carcinoma. 
These were treated for periods of 4 months to 
214 years by orchiectomy and estrogens, which 
generally resulted in gynecomastia. Twelve of 
these patients have come to autopsy. Their coro- 
nary arteries and aortas were evaluated grossly 
for the degree of arteriosclerosis and particular 
attention was paid microscopically to the presence 
or absence of “early and active” lesions. The 
gross specimens are being saved for a simultaneous 
final grading at the conclusion of the study. 

To date, it would appear, that there were only 
slight serum lipid changes and that there was no 
definite correlation between these and arterio- 
selerosis found at autopsy, which could be con- 
sidered a result of castration or estrogen therapy. 
A series of 10 untreated prostatic cancer patients 
found at autopsy during the same period of time 
showed no significant difference as to the degree of 
arteriosclerosis, when compared to the treated 
cases, 





670 AMERICAN SOCIETY FOR THE STUDY OF ATHEROSCLEROSIS 


2:30 


54. Serum Lipids in Men Receiving High 
Cholesterol and Cholesterol-free Diets 


William E. Connor, Robert E. Hodges and Ro- 
berta Bleiler. From the Department of Internal 
Medicine, University Hospital, Iowa City, Iowa. 


Our previous studies suggested that 1700 to 
4800 mg. of dietary cholesterol provided as egg 
yolk produced marked increases in serum choles- 
terol. Recently we gave cholesterol as egg yolk 
in amounts similar to American intakes and com- 
pared this with erystalline cholesterol. 

Six healthy men, aged 40-49, were given a 
normal diet one week and subsequently formulae, 
each providing 3000 calories, 70 Gm. protein and 
133 Gm. fat. The fat was a vegetable oil mixture 
with saturated fatty acid composition similar to 
egg yolk. The iodine numbers for all periods 
were 84-86. The experimental periods of 3 weeks 
each were: I (cholesterol-free), II (egg yolk pro- 
viding 475, 950 and 1425 mg. of cholesterol for 
respective pairs of men), III (cholesterol-free) ; 
and IV (crystalline cholesterol, 1200, 2400 or 
3600 mg.). During the egg yolk feeding, 11 to 33 
Gm. of the total fat was derived from egg yolk. 

The mean serum cholesterol decreased 57 mg. per 
cent (p < 0.01) during the first cholesterol-free pe- 
riod (I). The addition of egg yolk (II) led to an 
increase of 68 mg. per cent (p < 0.001). No dif- 
ferences occurred among the 3 cholesterol intakes. 
With the second cholesterol-free formula (III), 
the serum cholesterol decreased 55 mg. per cent 
(p < 0.001). Serum phospholipids varied with the 
serum cholesterol. In period IV erystalline choles- 
terol increased the serum cholesterol 18 mg. per 
cent. 

In diets equivalent in amounts and composition 
of fat, the addition or subtraction of moderate 
amounts of cholesterol as egg yolk caused signifi- 
cant changes in serum cholesterol concentrations. 


2:45 


55. Vascularization of In Situ and Intra- 
ocularly Transplanted Atheromatous 
Plaques in Rabbits 


A. C. Higginbotham and F. H. Higginbotham. 
From West Virginia University School of Medi- 
cine, Morgantown, W. Va. 


Vascularization of atheromatous plaques is com- 
monly believed to occur either late in atherogene- 
sis, or to occur early and perhaps play an im- 
portant role in extension of the plaques as well as 
in their formation. Observations on in situ and 
intraocularly transplanted plaques in rabbits, and 


on a limited amount of human material, suge.s 
that in general both views may be true, but ir 
more restricted sense vascularization should 
included with the processes occurring early 
atherogenesis. 

A well developed plaque in the rabbit is sel« 
of uniform composition. The deeper and m 
central parts generally are more fibrous or 
generative compared with superficial and cire 
ferential parts which are more cellular, contain 
numerous foam e¢ells. Vaseularization of sucl 
transplanted plaque apparently is restricted to 
more cellular portions, since no vessels have b 
found in the degenerative areas. 

In the rare instances when small vaseulari e 
areas of old atheromatous plaques in situ y 
seen in the aortas of rabhits several months a 
their production, the vessels were limited to arvas 
containing foam eells. The same _ relations’ j 
appears to exist in the human arteries examine: 

Since there seems to be a definite relations) i 
between foam cells and vascularization of plaqi 
the process should more properly be consdered as 
one oceurring early in plaque formation, but which 
may occur later in old plaques whenever aceumula- 
tions of foam cells are present. 


3:00 


56. Biochemical Studies in Full-Blooded Nava- 
jo Indians. II. Lipids and Lipoproteins 


Robert J. Kositchek, Moses Wurm and Reuben 
Straus. From the Saint Joseph Hospital, Bur- 
bank, Calif. 


Epidemiological studies of primitive ethnic 
eroups have implied the presence of some geneti- 
sally determined protective mechanisms, amongst 
other factors, to account for the low ineidence of 
coronary heart disease. This has been the case in 
the Navajo Indian, presumably subsisting on a 
“typical American diet.” Since we have shown 
that elevated globulins in the Navajo Indian is 
not genetically determined and probably not re- 
lated to the low incidence of coronary heart dise:ise, 
further studies were made of the blood lipids. 

Random early morning blood samples were col- 
lected in the interior of the Reservation from 30 
full-blooded Indians having a mean age of 48 
years. Standard lipid analyses, including pz per 
lipoprotein electrophoresis, revealed strikingly low 
individual and mean values. With the excep ion 
of 3 elevated values found in lipemic specin ens 
knowingly taken postprandially, the beta/al ha 
lipoprotein ratios ranged between 0.38 to °'.33 
(mean 1.49), which, as an index of atherogen sis, 
correlates with the general absence of coro: ary 
heart disease. 
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Statistical comparison of this data with that in 
3 control populations: “normals,” patients with 
m nifest atherosclerosis, and tuberculous patients, 
s| wed significantly lower cholesterol concentra- 
ti ns, C/P ratios and beta/alpha ratios. 

-reliminary observations of dietary habits re- 
v Jed that although the Navajo Indian may con- 
si ne foods rich in fat, the quantity is markedly 
rc -trieted by availability and modified by unique 
p eferences so as not to be considered a “typical 
A nerican diet.” It is concluded that the general 
absence of coronary heart disease in this ethnic 
group is a product of their low ealorie diet, to- 
gc:her with an unimpaired lipid metabolism and 
that this is reflected by a low beta/alpha lipopro- 
ten ratio. 


57. Coronary Arterial Calcification 


David H. Blunkenhorn. From the University of 
Southern California, School of Medicine, Depart- 
ment of Internal Medicine, Los Angeles, Calif. 


Coronary arterial calcifications are the most 
common radiopaque lesion of the heart. Although 
improved radiologic techniques now lead to dis- 
covery of an inereased number of coronary arte- 
rial ealeifieations in living man, the prevalence of 
these lesions is frequently underestimated at au- 
topsy. Autopsy study of the radiographic pat- 
tern of coronary arterial calcification in 89 adults 
indicates that a unique situation exists in this 
artery. Calcification invariably occurs in athero- 
matous lesions and Monckeberg’s medial ealcifica- 
tion does not exist. Massive coronary ealcifica- 
tion is most frequently seen in hearts exhibiting 
grossly dilated coronary arteries and it seems pos- 
sible that dilation effects tolerance to severe athero- 
rosis, permitting survival for a sufficient period 
allow extensive calcification. Small ealcifica- 
is of the coronary have been found in young 
1 (aged 30 to 50) dying suddenly of ischemic 
rt disease. These men apparently could not 
rate coronary atherosclerosis for a_ sufficient 
iod to develop extensive calcification. These 
ings are relevant to the design of experiments 
stigating the prevalence of atherosclerosis by 
‘ch for manifest ischemic heart disease, because 
demonstrate certain individuals in whom the 
ut of atherosclerosis is inversely proportional 
he clinieal significance of lesions. These find- 
also indicate that small calcifications diseov- 
in a young man have much greater significance 
extensive calcification at a later age. 


'-3:45 Intermission 
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3:45 
58. Prognosis and Serum Lipids in Survivors 
of Myocardial Infarction 


Robert D. Roe, Alick Little and Henry M. 
Shanoff. From the Sunnybrook Hospital, Depart- 
ment of Veterans Affairs, Toronto, Ontario, Can- 
ada 


Previous studies, from this and other centres, 
have shown that patients with coronary heart 
disease have higher average serum lipid levels than 
controls. The present paper, restricted to the 
study of survivors of myocardial infarction, ex- 
amines the relationship between prognosis and the 
concentration of serum lipids. 

Cumulative survival curves were calculated in 
120 male patients age 30-80. They were free 
of hypertension, secondary hypercholesterolemic 
states, including diabetes mellitus, and other com- 
plicating diseases. The serum lipid fractions de- 
termined at the initial examination and annually 
thereafter, included total cholesterol and standard 
Sf lipoproteins 0-12, 12-20, 20-100 and 100-400. 

The overall 5-year survival from the time of 
the initial visit is 60 per cent. Each lipid fraction 
was studied separately. Those men with values 
above the means for their individual decade were 
compared with those with values below. The cumu- 
lative survival curves in the 2 groups were identi- 
eal. The results were similar. for all lipid frae- 
tions studied, whether initial readings only or the 
means of several readings were used and whether 
survival was caleulated from the first myocardial 
infaretion or from the first examination for this 
study. 

The results indicated that once myocardial in- 
faretion occurred, there was no relationship be- 
tween survival and the concentrations of serum 
total cholesterol and the standard Sf lipoproteins. 


4:00 
59. Interrelation of Coronary Occlusion, Inter- 


coronary Anastomosis, Myocardial In- 
farction and Angina Pectoris 


Robert B. Allison, Felix L. Rodriguez, Walter 
H. Abelmann and Laurence B. Ellis. From the 
Boston City Hospital, Boston, Mass. 


An unselected series of 250 hearts was studied 
at the Boston City Hospital by a modified Schles- 
inger’s coronary injection technique, combined 
with meticulous exploration of the myocardium. 
Independently, the clinical records were reviewed 
for clinieal evidence of coronary artery disease. 

The average age was 68.1 years. There were 
138 men and 112 women, 210 whites and 40 
Negroes. 

Fifty-seven of 58 hearts with 1 or more major 
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coronary occlusions showed intereoronary anasto- 
moses, which were found in only 13 per cent (2 
of 15) of normal hearts. Blumgart’s contention 
that intereoronary anastomoses can completely 
protect the myocardium from infarction, although 
disputed by others, was confirmed. Ten isolated 
coronary artery occlusions without myocardial 
infaretion were found and in each extensive inter- 
coronary anastomoses existed. 

Seventy-two (29 per cent) of the hearts showed 
115 myocardial infarcts. Twenty-one per cent of 
these infarcts were not associated with coronary 
occlusions and were characterized as a group by 
being small, healed, not accompanied by angina, 
and clinically not evident. 

Twenty-five of 27 angina patients had coronary 
occlusions or myocardial infarets or both. The 
number of occlusions per heart in patients with 
occlusions, with or without angina did not differ. 

False positive clinical diagnosis of definite myo- 
cardial infarction was uncommon (4 of 29, or 14 
per cent) but 40 per cent (29 of 72) of pathologi- 
cal myocardial infarctions were clinically not di- 
agnosed. When the clinical diagnosis of definite 
coronary artery disease was made, occlusion or 
severe stenosis of the coronary arteries was found 
at autopsy in 37 of 43 cases (86 per cent). 


4:15 
60. The Frequency of Coronary Thrombi as 
Related to the Duration of Survival 


from the Onset of Acute Fetal Episodes 
of Myocardial Ischemia 


David M. Spain and Victoria A. Bradess. From 
the Beth El Hospital, Brooklyn, N. Y. 


Over 1000 consecutive autopsies on sudden or 
relatively sudden deaths from coronary athero- 
selerosis with acute myocardial ischemia were an- 
alyzed for fresh and recent coronary thrombi. Of 
these 368 were witnessed so that the duration of 
survival from the onset of the acute episode was 
known. Similarly studied were 200 consecutive 
autopsies on hospital deaths from acute myo- 
cardial infarction who had survived at least 24 
hours from the onset of the acute episode. The 
cases were divided into 3 groups; those that had 
survived less than 1 hour; 1 hour to 24 hours; and 
over 24 hours. Fresh or recent coronary thrombi 
were found in 49 (16 per cent) of 303 cases that 
had survived less than 1 hour; in 24 (37 per cent) 
of 65 eases surviving 1-24 hours; and in 109 (54 
per cent) of 200 surviving over 24 hours. 

There was an increased frequency of fresh 
thrombi with an increase in the duration of sur- 
vival from the onset of the acute episode. These 
findings would indicate that coronary thrombi may 
perhaps play only a secondary role in the precipi- 


tation of acute myocardial ischemic episodes. T) 
therapeutic implications of this will also be dis- 
cussed. 


61. Clinicopathologic Study of the Feasibili 
of Direct Surgical Treatment for Occ). 
sive Coronary Artery Disease 


Harry A. Swedlund, Richard W. P. Achor, a 
Jesse E. Edwards. From the Mayo Clinic and | 
Mayo Foundation, Rochester, Minn. 


The coronary arteries of 112 patients with 
antemortem diagnosis of coronary-artery dise:s 
were studied at necropsy with regard to the fea 
bility of coronary endarterectomy for direct rel of 
of the luminal narrowing. The size of the miin 
arteries, length of their obStructive lesions and ce 
gree of patency of the small peripheral brancl es 
were analyzed. Each heart then was classified «s 
being theoretically eligible for operative correec- 
tion, susceptible to palliation only, or inoperable. 
The condition was judged as theoretically operable 
in 20 eases (18 per cent), as capable of palliation 
in 58 eases (52 per cent), and as inoperable in 
34 cases (30 per cent). Various clinical features 
(age, sex, angina pectoris, hypertension, diabetes, 
cardiomegaly and a history of myocardial infare- 
tion) were analyzed in an attempt to find any 
factors that might suggest a more favorable ana- 
tomie state of the coronary arteries in a given pa- 
tient. No correlation could be discovered in this 
series. The youngest man judged operable was 
54 years of age; of 26 men less than 60 years of 
age, 2 were considered operable and 12 capable 
of palliation. Of the 4 women below age 65, none 
were considered operable and only 2 were thought 
to be capable of palliation. In this study, it 
appeared that the more severe and diffuse coro- 
nary-artery disease was present in the younger 
male patients. The possibility of selecting by 
clinical means those candidates with occlusive coro- 
nary-artery disease who might be amenable to 
direct surgical attack on the arteries is not en- 
couraging at this time. 


TO BE READ BY TITLE 


62. Immunological Studies in Atherosclerosis. 


I. The Relationship of Certain Immuno- 
chemically-Defined Serum Protein Moie- 
ties to Serum Lipids, Weight and Blood 
Pressure in Myocardial Infarction 


Saul P. Baker, A. S. Markowitz and Alvin 
Dubin. From the Chicago Medical School «nd 
Hektoen Institute for Medical Research of ‘he 
Cook County Hospital, Chicago, Illinois 
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Immunological differentiation of sera from pa- 

nts with myocardial infaretion (presumptive 
» idenee of coronary atherosclerosis) from control 
s' bjects utilizing quantitative precipitin tech- 

ques has previously been reported. 

Subsequently, 101 patients with myocardial in- 

retion have been evaluated to date with regard 
. protein moieties specific to 3 ultracentrifugally- 

fined serum f-lipoprotein fractions: Fraction I 

s, 10-100, peak S, 25); Fraction II (S;, 5-15, 
ak S- 9); and Fraction IIT (S; 3-9, peak S; 6). 

rum lipids, weight, and blood pressure were ¢on- 
«mitantly determined. Thirty-five control sub- 
jects were similarly evaluated. 

In the infarets, a mean of 2.76 mg. per cent 
protein nitrogen (range 0.82 to 5.36) was obtain- 
ed for Fraction I; a mean of 0.91 mg. per cent 
(range 0.11 to 3.00) for Fraction II; and a mean 
oi 2.92 mg. per cent (range 0.25 to 5.50) for 
Fraction III. The controls yielded a mean of 0.87 
mg. per cent protein nitrogen (range 0.27 to 2.68) 
for Fraction I; 0.36 mg. per cent (range 0.11 to 
0.94) for Fraction II; and 0.73 mg. per cent 
(range 0.12 to 2.38) for Fraction ITI. 

Total serum lipids, lipid phosphorus, total serum 
cholesterol, esterified cholesterol, cholesterol/lipid 
phosphorus ratio, systolic and diastolic blood pres- 
sure demonstrated higher mean values in the in- 
farcts, while mean weight was somewhat higher in 
the controls. However, for the individual, there 
wis no correlation between any of the protein 
fractions measured and any of the serum lipids, 
weight, or blood pressure. 

It is, therefore, suggested that quantitative im- 
munochemical studies of protein moieties specific 
to fractions of ultracentrifugally defined human 
serum £-lipoproteins may be useful in evaluating 
pre-clinical coronary atherosclerosis in man, par- 
ticularly in those individuals in whom the usual 
parameters of atherogenesis are within normal 
lin its. 


> 


63. Immunological Studies in Atherosclerosis. 
II. The Effect of Passive Immunization 
with Polyvalent Anti-Human {-Lipo- 
protein Antiserum on Serum Lipids, 
Proteins and Atherosclerosis in Choles- 
terol Fed Rabbits 


ul P. Baker, A. S. Markowitz, Paul B. Szanto 
Alvin Dubin. From the Chicago Medical 
ol, and Hektoen Institute for Medical Re- 
h of the Cook County Hospital, Chicago, 


18 


tive immunization of rabbits with B-lipopro- 
from cholesterol fed cocks has been reported 
hibit development of atherosclerosis subse- 
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quently induced by cholesterol feeding in these 
rabbits. 

Accordingly, 12 New Zealand white male rab- 
bits were divided into 2 groups of 6 each. Six 
were then injected with 4 ml. each of a poly- 
valent anti-human f-lipoprotein rabbit antiserum 
prepared individually to each of 4 £-lipoprotein 
fractions and then pooled prior to injection. The 
6 controls were concomitantly injected with 4 ml. 
each of pooled normal rabbit serum. All 12 rab- 
bits were then placed on a 2 per cent cholesterol 
diet. They were maintained on this diet for 8 
weeks and then sacrificed. Four milliliter injec- 
tions of either polyvalent antiserum or normal rab- 
bit serum were administered at bi-weekly intervals 
during cholesterol feeding. 

Serum total lipids, lipid phosphorus, total cho- 
lesterol, per cent esterified cholesterol and f-lipo- 
proteins increased markedly in all rabbits. Total 
proteins and albumin/globulin ratio demonstrated 
little change, except for a hypoalbuminemia of 2.9 
gm. per cent in 2 rabbits. Gamma globulin was 
variable and rose in half of each group. No in- 
hibition of atherosclerosis was observed in this 
experiment. The 2 rabbits demonstrating the most 
severe aortic involvement were found in the im- 
munized and control groups, respectively, having 
total serum lipids of 3741 and 3240 mg. per cent, 
with cholesterols of 2550 and 2220 mg. per cent, 
respectively. 7 

It is, therefore, concluded that passive immuni- 
zation with anti-human £-lipoprotein antiserum 
exerts no apparent effect upon serum lipids, pro- 
teins and the development of atherosclerosis in 
cholesterol fed rabbits. 


64. Comparison By Gas-Chromatography of 
the Fatty Acid Content of Adipose Tis- 
sue with Dietary Intake of Fat in Vege- 
tarian and Non-Vegetarian Males 


J. Gordon Barrow, Carroll B. Quinlan, Robert 
E. Edmands, Virginia S. Whitner and Mary 
Helen R. Goodloe. From the Emory University 
School of Medicine, Atlanta, Georgia 


Dietary studies of Trappist vegetarian and Bene- 
dictine non-vegetarian monks indicate that they 
differ significantly in the percentage of calories 
which they derive from fat. (Trappist: 25 per 
cent, Benedictine: 45 per cent). 

Biochemical studies comparing the vegetarians 
with the non-vegetarians reveal that most serum 
lipids are significantly lower in the former group. 

Adipose biopsy specimens were obtained in 33 
members of both groups who were in the same 
age group and had consumed their respective diets 
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for 3-10 years. The fatty acid composition of the 
adipose tissue was analyzed with gas-chromatog- 
raphy. This was compared with dietary fatty acid 
intake obtained via repetitive diet records on each 
individual. Comparing the fatty acid composition 
of the adipose tissue with the fatty acid composi- 
tion of the dietary intake, there appears to be 
a moderaet correlation between these 2 with the 
linoleic acid showing the best correlation. 


65. The Relation of Fat Tolerance to Coronary 
Atherosclerosis 


Ponald Berkowitz, David M. Sklaroff, John J. 
Spitzer and William Likoff. From the Albert E. 
Einstein Medical Center, Philadelphia, Pennsyl- 
vania 


Considerable attention is being focused on hy- 
percholesterolemia as an important factor in the 
genesis of atherosclerosis, and many regimens, both 
dietary and drug, are being advocated in an at- 
tempt to normalize cholesterol levels. 

On the basis of more precise methods for study- 
ing lipid metabolism, notably radioactive fat toler- 
ance tests, evidence is at hand which indicates that 
abnormal fat tolerance is more frequently present, 
and that this may represent a more fundamental 
disturbance than that reflected by an elevated blood 
lipid fraction. Furthermore, treatment of patients 
with coronary artery disease and hypercholestero- 
lemia with various of the cholesterol-lowering 
agents such as nicotinic acid, sitosterol and tri- 
paranol, has resulted in a reduction in the cho- 
lesterol level in a certain per cent of those treated 
with no concomitant improvement in the fat toler- 
ance. We do not believe it likely, therefore, that 
these drugs produce any favorable changes on the 
atherosclerotic process. 

Attempts to improve fat tolerance by weight re- 
duction, heparin and certain other related prepa- 
rations, with or without a simultaneous lowering 
of the cholesterol, would appear to be a more ra- 
tional approach to the problem. 


66. The Effect of Commercial Margarines on 
Plasma Cholesterol Levels 


J. M.-R. Beveridge and W. F. Connell. From 
the Department of Biochemistry, Queen’s Univer- 
sity, Kingston, Ontario, Canada 


The effects on plasma cholesterol levels of 8 
commercial margarines were determined under 2 
regimens utilizing homogeneous diets. In 1 experi- 
ment 95 university students were placed for 8 


days on a ration providing 22.5 per cent of cal 
ries from butter. The subjects were divided int» 
10 groups and for another 8 days consumed a di 
modified by the addition of 22.5 per cent of calon 
from fat at the expense of the carbohydrate moiet 
Besides the groups on the 8 margarines, 1 grou 
was given butter and another, corn oil. The butt: » 
ration led to a significant increase in plasma ch - 
lesterol but there was no significant change note | 
with any of the margarines nor with the coi 
oil. The greatest decrease was, however, observe | 
in the latter instance. In the second experime: t 
97 university students ate a fat-free formula r: - 
tion for 8 days. The subjects then were divid 
into 10 groups and for another 8 days they aie 
a diet in which 45 per cent of calories from fit 
were provided at the expense of the carbohydra‘e 
moiety. The butter led to a highly significant iv - 
crease in plasma cholesterol and the corn oil 

a significant decrease. In the case of 6 of t!> 
margarines, no change from the level noted on the 
fat-free diet was found. However, 2 of the mar- 
garines did lead to a significant increase although 
this was less than half that observed on the butter 
fat diet. 


67. New Methods of Serum Glyceride Analysis 


David H. Blankenhorn. From the University of 
Southern California School of Medicine, Depart- 
ment of Internal Medicine, Los Angeles 33, Cali- 
fornia 


The glyceride fraction of serum lipids has been 
shown to play an important role in energy me- 
tabolism and to affect blood oxygen transport. 
It also may affect blood coagulation. This paper 
will present an improved system of blood gly- 
ceride analysis. To find patients with abnormal 
blood glycerides a screening technic has been 
devised. This is a modification of the total cho- 
lesterol determination of Abell, Brodie, Levy and 
Kendall which allows concurrent total cholesterol 
and total lipid determinations. When total cho- 
lesterol and total lipids are known the lower limit 
of serum glyceride content can be estimated. ‘lo 
furnish further information, a simple microchro- 
matographic method employing Florisil has been 
devised. This technic permits determination of 
total glycerides, triglycerides, diglycerides and 
monoglycerides in 1 ce. of serum. The absorbent 
properties of Florisil have been found to be ccn- 
stant from lot to lot and to effect sharp separation 
of lipid classes. Ninety-seven to 99 per cat 
recovery of added glycerides can be achieved. 
The existence of monoglycerides and diglyceri es 
in human blood can be demonstrated with tis 
system. 
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68. The Effect of Nicotinic Acid, Stearic and 
Linolenic Acid, Heparin, Estrogenic 
Hormones on the Uptake and Dispersal 
of Cholesterol in Aortic Endothelial 
Cells Grown in Tissue Culture 


Ancel U. Blaustein and Marilyn Rosenblat. From 
e New York Medical College, New York, New 
ork 


Rat aortic endothelial cells were grown in tissue 
ilture according to the method described by 
utstein, et al. When sufficient explantation oc- 
-irred transplants were placed in a double cover 

p Maximow slide. Groups of cells were exposed 

a media containing serum derived from patients 
whose cholesterol levels ranged from 350-560 mg. 
per cent. On the third day under bright light or 
phase microscopy lipid deposits were seen in the 
ecll eytoplasm. As exposure to cholesterol con- 
tinued, a marked increase in uptake was demon- 
strated by Sudan Black B stains and specifically 
by the Lieberman-Burchard reaction. 

The following experiments were performed. 

1. Nicotinic acid (5 per cent) plus high cho- 
lesterol serum were added to the feeding media. 
Explant cells were exposed to the composite media 
in Maximow slides for 2 weeks. The media was 
changed every third day. 

2. Linoleniec acid plus high cholesterol were add- 
ed to the feeding media as above for 1 week. 

3. Cells were exposed to stearie acid and high 
cholesterol as with linolenic acid. 

1. Heparin and high cholesterol serum were 
added to the feeding media and cells exposed to 
the composite mixture. 

5. Conjugate estrogens were added to the media, 

addition to high cholesterol serum. The cells 

ere exposed to this mixture. 

Five per cent nicotinic acid appreciably de- 
reases the uptake of cholesterol by the cells. It 

0 eauses the dispersal of lipid from cells al- 

dy laden with it. Linolenie acid limits the 

take of cholesterol while stearic acid enhances 
Estrogens and heparin do not influence up- 
e or dispersal of cholesterol. 


i9. Serum Free Cholesterol and Atheroma in 
Young Cockerels 


lude T. Caldwell. From the Upjohn Company, 
amazoo, Michigan 


tudies of free to combined cholesterol conver- 
resulting from the incubation of sera from 
nal and cholesterol-fed young cockerels show 
‘lationship between the amount of cholesterol 
‘ remains uncombined and the degree of athero- 
rosis. The per cent of original free cholesterol 
combined after 30 hours’ incubation of sera 
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from 21 groups of birds increased without over- 
lapping from normal (17 to 45) through mild, 
spontaneous (45 to 56) and severe induced athero- 
sclerosis (56 to 87). Absolute mg. per cent values 
for these per cent ranges were (4.7/27.2 to 10.9/ 
24.4), 12.0/26.5 to 12.7/22.8), and (33.7/59.5 to 
78.4/90.2), respectively. Corresponding mean 
values for uncombined cholesterol were 9, 14 and 
67 mg. per cent, while 17, 13 and 23 mg. per cent 
were combined. Total cholesterol values were es- 
sentially unchanged. 

Artery involvement was always found when more 
original free cholesterol remained than was com- 
bined upon incubation. It is noteworthy also that 
the small range between 45 and 56 per cent uncom- 
bined was sufficient to differentiate between nor- 
mal and severely atherosclerotic birds. 

A large increase above normal amounts of free 
cholesterol not combined in the severely athero- 
sclerotic (from 9 to 67 mean mg. per cent) was a 
characteristic incubation difference found between 
normal and severely atherosclerotic serum. How- 
ever, only a small increase (from 17 to 23 mg. 
per cent) was shown by corresponding mean values 
for free cholesterol converted to the combined 
form. 


70. Influence of the Dietary Lipids on the 
Carbohydrate Tolerance in Diabetes and 
Pre-Diabetes 5 


Mario Campagnoli, Juan M. Castagnino and 
Rosa L. de Caneda. From the National Institute 
of Nutrition, Ministry of Public Health, Buenos 
Aires, Argentina. 


Recent studies on the effects of dietary lipids 
upon the arteries have led to widespread reduc- 
tion of these nutrients in many disease states. 
There has lately been some speculation as to 
whether the diabet’s diet—from the viewpoint of 
his arteries—should be: a) low in total fat, or b) 
rich in fat provided the saturated fatty acids are 
kept low. This study was designed with the double 
purpose of ascertaining the long-term effect of a 
diet rich in fats of the unsaturated type on: a) 
the carbohydrate tolerance evaluated through the 
insulin requirements and b) the arterial system. 
Participating in the experiment diabetic patients at 
the “Instituto Nacional de la Nutricion” (National 
Institute of Nutrition), the controls ate the regu- 
lar diet containing about 80 grams of fat a day, 
half saturated and half unsaturated. The pa- 
tients in the study received isocaloric diets contain- 
ing about 120 grams of fat, of which at least 80 
grams were provided by grape-seed oil, widely 
consumed in this country. The results may be 
summarized as follows: 


1) Carbohydrate tolerance improved. In the 
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diabetics of the juvenile type, hypoglycemia was 
less severe and less frequent. 

2) Arterial lesions did not progress. In some 
cases regressions occurred of the retinal changes. 

3) The large amounts of oil were easily incorpo- 
rated into the foods and readily accepted by the 
patients. 

4) This type of diet proved practical and useful 
in the treatment of diabetes especially from the 
viewpoint of prevention of atherosclerotic changes. 


71. Cholesterol Synthesis in Human Blood 
Vessels 


Aram V. Chobanian and William Hollander. 
From the Evans Memorial Hospital, Boston, 
Massachusetts 


Recent radioisotopic studies in our laboratory 
have indicated that significant exchange takes place 
between serum and blood vessel cholesterol in 
human subjects. The present investigation was 
undertaken to determine whether any other mech- 
anism might be involved in the accumulation of 
cholesterol in the arterial wall. 

Segments of human arteries removed at the 
time of surgery for aortic vascular disease or for 
limb amputations have been incubated in media 
containing C-14-labelled precursors of cholesterol, 
C1* acetate and C™ mevalonic acid. The rate 
of formation of C14-labelled sterols in the arte- 
rial wall has been followed over a 3-24 hour period. 
The results indicate that significant synthesis of 
cholesterol from both labelled precursors occurs in 
the human arterial wall studied in vitro. The 
sterol radioactivity does not appear confined to a 
single area but is present in both the intima and 
the outer layers of the arteries studied. 

In conclusion, significant synthesis of cholesterol 
oceurs in‘the human arterial wall. The findings 
suggest that the accumulation of cholesterol in the 
blood vessels may result from both an exchange 
with serum cholesterol and a synthesis of cho- 
lesterol in the vessel wall. 


72. The Lipid Composition of Serum Lipopro- 
teins in Health and Coronary Artery 
Disease 


Louis Cohen, Karam V. Batra and Richard J. 
Jones. From the Department of Medicine, Univer- 
sity of Chicago Clinics, Chicago, Illinois 


Whole serum and 3 ultracentrifugally separated 
serum lipoprotein fractions [densities < 1.019 (S, 
12-400), 1.019-1.063 (S,0-12), > 1.063 (HDL)] 
obtained from 13 healthy males and 13 patients 
with coronary artery disease (7 normo- and 6 hy- 
percholesterolemic) were analyzed for total (TC), 
ester (EC) and free (FC) cholesterol. The latter 


2 sterols were separated by alumina chromatog 


raphy. All colorimetric tests were performed us 
ing the Fe Cls-H.SO, color reagent. 

The following observations were made: 1) in 
health, the EC:FC ratio of whole serum is 2.17 + 
.106 (standard error) and in lipoproteins of dens 
ity < 1.019 is 1.43 + .128, significantly less tha 
that found in the 2 heavier density fractions, whicl 
were 2.27 + .154 and 2.94 + .322, respectively 
2) EC:FC relationships, statistically similar t 
that found in health, exists in whole serum and th: 
serum lipoproteins in the 2 patient groups; 3) th 
mean total cholesteral of lipoproteins of density < 
1.019 was 36 mg./100 ml. serum in each of the : 
patient groups, significantly greater (p < 0.01 
than found in health, 24 mg./100 ml. serum; an 
4) the EC:FC ratio in lipoproteins of least densit; 
is the same as reportedly found in early atheroma 

These data indicate the association of ester anc 
free cholesterol with lipoproteins of  densit; 
<1.019 is unique in both health and coronary a1 
tery disease; that lipoproteins of density < 1.019, 
in contrast to heavier lipoproteins, may correlat: 
best with the presence of coronary artery disease 
and suggest the possibility that lipoproteins o! 
least density may selectively enrich the intima. 


73. The Effect of Unsaturated Fat on the 
Serum Cholesterol Level of Cholesterol- 
Fed Rabbits 


William S. Collens and Gerald B. Dobkin. From 
the Maimonides Hospital, Brooklyn 15, New York 


Increases in the level of circulating cholesterol 
have been regarded by some investigators as play- 
ing a part in the genesis of atherosclerotic disease. 
This had led to a series of studies in which it was 
shown that the dietary use of fats containing un- 
saturated fatty acids could result in lowering serum 
cholesterol levels. As a result of this work, un- 
saturated fats have been regarded as potential 
therapeutic agents in the control of atherosclerotic 
disease. 

In the present studies the blood cholesterol of 
rabbits maintained on feed containing 2 per cent 
cholesterol was studied. The rise which followed 
this daily feeding, compared with a control group, 
will be shown graphically. When 2 per cent cot 
tonseed oil was added to the cholesterol-feed form 
ula, the rise in the rabbit serum cholesterol wa 
strikingly increased above the cholesterol-fed rab 
bits, frequently by a 5-fold factor over the previ 
ous level. Controls with 2 per cent cottonseed oil 
feed mixtures failed to inerease the serw 
cholesterol. The implications of this study shov 
reasonable doubt as to the value of unsaturate: 
fatty acids when added to a cholesterol-feed diet i 
the experimental animal. 
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74. Advanced Atherosclerosis of the Human 
Type in the Rabbit: A New Experimen- 
tal Tool 


Paris Constantinides, John Booth and Glen 
rlson. From the Anatomy Department, Univer- 
s y of B. C., Vancouver, B.C., Canada 


It is the main argument against the “lipogenic” 

eory of the origin of atherosclerosis that while 

e experimental exposure of mammalian arteries 

lipemia causes intimal foam cell accumulations 
»sembling some types of very early human lesions 

he so ealled “fatty streaks”), it has never yet 
‘produced the advanced stages of the human dis- 
wise (eapillarised plaques with thick collagenic 
«:psule and calcified gruel) or any of its compli- 
«itions (hemorrhage, ulceration, thrombosis). Thus, 
the human applicability of pharmacological data 
derived from animal experiments involving cho- 
lesterol atherosclerosis has been generally ques- 
tioned. The present study shows that rabbit cho- 
lesterol lesions will develop all the features of the 
advanced human disease when they are allowed to 
age for 2 years after establishment, and that they 
ean develop all human complications in addition 
to advanced characteristics when exposed to inter- 
mittent lipemia and other insults during aging for 
only 8 months. 

The above findings provide strong support for 
the “lipogenic” theory of the pathogenesis of hu- 
man atherosclerosis. While they do not exclude 
additional other etiologies for human plaques, 
they demonstrate that typical human disease can 
evolve from simple intimal lipid deposits under 
proper conditions. 


75. Cholesterol Biosynthesis Inhibition by Tri- 
paranol (MER-29) 


Elmer E. Cooper. From San Antonio, Texas 


(mong the therapeutic attempts to lower serum 
|olesterol inhibition of biosynthesis at the liver 
‘vel using MER-29 has been investigated. 

Thirty-six subjects with and without athero- 
serotie disease have been given this drug from 1 

5 months at an oral dosage of 250-750 mg. 

r day. The average control was determined from 

3 separate tests taken at weekly intervals. Follow- 
1s during medication were taken every 2 weeks. 
\ialyses were done by the same technician using 

Bloor colorimetric method. There were no 
i ‘tary restrictions. 

Thirty-three of the 36 subjects had an appreci- 

e reduction of serum cholesterol ranging from 

to 122 mg. per cent or 8 to 43 per cent of 

itrol values. 
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Depressions in cholesterol occurred within 1 
week and progressed to their maximum drops in 
4 to 6 weeks. These lowered levels were main- 
tained throughout the study with only slight 
variations. Within 2 weeks after medication was 
discontinued, the cholesterol levels rose to control 
values. Repeat courses of medication reproduced 
similar lowering of cholesterol levels. 

No toxie effects were observed in hematopoietic, 
cardiovascular or renal systems. Serum bilirubins, 
urobilinogens, alkaline phosphatases and _ trans- 
aminases (SGOT) were all normal. Cooperation 
and tolerance were excellent. In 1 instance, there 
was an evanescent erythematous rash. 


76. The Treatment of Hypercholesterolemia 
with Thyroid Analogues in Patients with 
Coronary Artery Disease 


Eliot Corday, David W. Irving and Henry Jaffe. 
From the Cedars of Lebanon Hospital, Los An- 
geles, California 


The hypocholesterolemice action of the thyroid 
analogues tetraiodothyroformie acid (T,F), tri- 
iodothyroproprionie acid, and sodium dextrothy- 
roxin have been studied in 56 patients for a period 
of 1 year. Most of these patients were previously 
made hypothyroid with I!*! because of severe 
coronary artery disease and all had hypercholes- 
terolemia. The patients were unable to tolerate 
normal doses of thyroid medication because of 
adverse metabolic and adrenergic effects. Serum 
cholesterol levels were obtained every 2 weeks. 
Placebos were first administered for a 2-to 12-week 
period, then the thyroid analogue was given and 
the patients observed for a further 12-month 
period. The drug was stopped and restarted sev- 
eral times to prove that the reduction was due to 
the agent. 

The thyroid analogues showed a marked hypo- 
cholesterolemic effect. In the T,F series of 26 
patients, the average control cholesterol was 372 
mg. per cent and the average reduction was 148 
mg. per cent (a drop of 33 per cent). Equally 
effective results were noted in the triiodothyro- 
proprionie acid group. 

These thyroid analogues have minimum meta- 
bolie or adrenergic effects and are effective in 
lowering serum cholesterol levels in brittle coro- 
nary patients. 


77. Substances Modifying Gel Rates of Fi- 
brinogen-Thrombin 


Herbert L. Davis and Nora L. Davis. From the 
University of Nebraska College of Medicine, 
Omaha, Nebraska 
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Reealcification times of ACD plasmas may be 
altered by representatives of 4 classes of sub- 
stances. These appear to function by affecting the 
colloidal stability of fibrinogen. Coagulants de- 
crease the negative charge on fibrinogen or they 
reduce its water-binding power; anticoagulants 
inerease the charge or they augment the bound- 
water aspect of its stability. 

Now it has been found that gels produced from 
fibrinogen plus thrombin are affected similarly and 
at comparable reagent concentrations. Fibrino- 
gen-reagent and thrombin-saline are incubated in 
separate tubes, and mixed for gel formation. 

Gel times are reduced by cationic agents such as 
protamine, toluidine blue or Polybrene. Gel times 
are reduced, also, by reagents which decrease the 
water-binding of fibrinogen, such as phospholipids, 
soaps, alcohols, Stypven, Premarin, Adrenosem or 
Tachostyptan. With both series, optimum amounts 
of reagent produce minimum gel times, and excess 
concentrations retard or prevent gel formation. 
The degree of acceleration produced tends to be 
less than was previously found for the same re- 
agents added to whole plasma, but doubling the 
rate is possible. 

Anticoagulants of anionic nature increase gel 
times and include heparin and Mepesulfate (hep- 
arinoid). Strongly hydrated colloids such as dex- 
tran and albumin give less consistent results in 
these component systems. Antagonisms have been 
demonstrated by incubating fibrinogen in the pres- 
ence of heparin-Polybrene, heparin-Premarin, 
heparin-sodium stearate, and other combinations. 
Such findings suggest that in plasma and in vivo 
relevant useful substances may act directly on 
fibrinogen to alter the rate of blood clotting. 


78. Intravenous I-131 Triolein Tolerance 
Curves in Patients With Diabetes Melli- 
tus and Myocardial Infarction 


Edward R. Dickstein, Leonard J. Feinberg, 
Samuel Bellet and Herschel Sandberg. From the 
Philadelphia General Hospital, Philadelphia, Penn- 
sylvania 


Previous studies from this and other laboratories 
have demonstrated that oral I'* triolein tolerance 
curves in patients with coronary artery disease and 
diabetes mellitus differ significantly from those 
of normal controls. The radioactivity in the whole 
blood and its cireulating lipoprotein fraction is 
elevated in these conditions compared to that 
found in normal controls. In order to evaluate 
the relative importance of absorption in produc- 
ing these effects, this metabolic aspect has been 
by-passed by using the intravenous route for the 
administration of the labelled triolein. Twenty- 
six subjects were employed in this study: 10 with 


diabetes mellitus; 6 with myocardial infarction 
10 served as a control group. 

The [181 triolein, freshly emulsified and sterilize:! 
by pressure filtration, were administered intra 
venously to these individuals and serial blood sam 
ples were drawn in rapid succession for the firs) 
10 minutes and less frequently thereafter for 2° 
hours. Twentyfour hour samples were also ob 
tained. The radioactivity in the whole blood and 
its circulating lipoprotein fraction (determined by 
precipitation with trichloracetic acid) were evalu- 
ated in a manner previously described. It was 
found that 6 of the 10 diabetic subjects displayed 
a delay in the clearance of lipid from the blood 
stream. No significant difference was found be- 
tween the control population and the subjects with 
myocardial infarction. No correlation could be 
drawn between the delay in the clearance of radio- 
activity in the diabetic subjects and parameters 
such as serum cholesterol, daily insulin dosage, 
age, weight or sex. 


79. I-131 Oral Triolein Tolerance Curves in 
Elderly Patients With Coronary Artery 
Disease 


Jerry Edelman, Herschel Sandberg, Edward R. 
Dickstein and Samuel Bellet. From the Philadel- 
phia General Hospital, Philadelphia, Pennsylvania 


Earlier studies have demonstrated that middle- 
aged subjects with documented evidence of myo- 
cardial infarction metabolize orally administered 
T131 triolein in an abnormal manner. Following 
the ingestion of a labelled test meal the radioactivi- 
ty in the whole blood (WB) and its circulating 
lipoprotein fraction (TCA) reaches higher levels 
and remains elevated for at least 24 hours com- 
pared to those of a control population. In pa 
tients with diabetes mellitus, similar abnormali- 
ties were also found, particularly in patients with 
atherosclerotic complications. 

These abnormal curves failed to appear, how- 
ever, in diabetics over 60 years of age. It was 
therefore decided to study oral I1*1 triolein toler- 
ance curves in elderly individuals with coronary 
artery disease. 

Twenty-five subjects with clinical and electro- 
cardiographic evidence of coronary artery disease 
were utilized in this study. Ten were 60 years 
of age or older; 15 were under 60 years. The I!%4 
triolein test meal was administered to these indi- 
viduals and serial blood samples were drawn and 
analyzed for radioactivity in the whole blood (WB) 
and trichloracetie acid precipitable fraction (TCA) 
in a manner previously described. In several in 
stances serum cholesterols and phospholipids wer: 
also determined. 
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The peak whole blood activity (WB), circulating 

poprotein activity (TCA) and fraction of total 
lood activity precipitable with trichloracetic acid 
TCA/WB) were considerably higher in the 
ounger subjects than in those over 60 years of 
ve, The values of the latter were similar to 
mal controls. There was little difference be- 
veen the groups 24 hours later, however. Im- 
tired absorption in the older age group was be- 
eved to account for the observed differences. 


80. Myocardial Uptake of Free Fatty Acids in 
Dogs 


L. J. Finkelstein, J. J. Spitzer and J. C. Scott. 
rom The Hahnemann Medical College and Hos- 
ital, From the Institute of Cardiovascular Re- 
arch and Department of Physiology, Philadel- 
hia, Pa. 


Coronary blood flow was determined under 
cloralose anesthesia, using the nitrous oxide de- 
aturation method. Free fatty acids (FFA) were 
estimated simultaneously in arterial and coronary 
sinus blood. The average uptake of FFA based 
on 54 normal dogs was 14 pEq/min./100 g. of 
myocardium, arterial level 0.922 pEq/ml., arterio- 
venous difference 0.246 »Eq/ml., and coronary flow 
57.3 ml./100 g. of myocardium/min. Norepi- 
nephrine infusion increased the arterial level, A-V 
difference, flow and FFA uptake. The means of 
these parameters, except flow, decreased 16 min- 
utes, but increased 43 minutes after insulin. Al- 
loxan diabetes caused an elevation in arterial FFA 
level, no consistent change in A-V difference and 
I'FA uptake. There appeared to be no change in 
the same diabetic animals 15 minutes after insulin. 

It ean be concluded that FFA uptake of the 
myocardium seems to depend on the arterial FFA 
level under normal conditions and also after the 
idministration of norepinephrine or insulin. The 
\yocardium resembles the liver in this respect. 
"he same relationship seems to hold in our pre- 
iminary group of hypoxie dogs. Here a great 
nerease of flow is accompanied by a constant arte- 
ial level, a decrease in the mean A-V difference 
nd little change in uptake. However, under other 
vathological conditions, such as diabetes, this re- 
tionship between arterial level and uptake does 


iot hold, in our as yet limited number of experi- 
nents. 


81. Progress in Breed Susceptibility Study of 
Rabbits Fed Cholesterol 


Elizabeth M. Gaman and De Witt H. Smith. 
“rom the Arteriosclerosis Laboratory, New Jersey 
Veuro-Psychiatric Institute, Princeton, New Jersey 


Cireulation, Volume XXII, October 1960 


This is a supplement to last year’s report in 
Circulation on the initial studies then accomplish- 
ed in attempts to find a rabbit strain that would 
show consistent cholesterolemia and aortic lipid 
deposit on a test administration of 1 per cent cho- 
lesterol for 4 weeks to weanling litters of various 
pure bred and hybrid rabbits. Previously we show- 
ed that Dutch and Californian rabbits were con- 
sistent in cholesterolemia and that the commonly 
used New Zealand were not, together with Flemish 
and Chinchilla. All pure bred strains then tested 
showed very inconsistent atheroma of the aorta. 
Dutch and Flemish were resistant to atheroma. 
Only in hybrids with Californians were acceptable 
and consistent atheroma levels found. We hereby 
add that English Spot showed inconsistent cho- 
lesterol levels and were resistant to atheroma. 
Checker Giants showed consistency in atheroma 
but moderate variation in cholesterolemia. One 
litter of pedigree New Zealand showed consistent 
atheroma. Champagne D’Argent showed consis- 
tent cholesterolemia. Results using the breeds al- 
ready tested but from different sources in general 
support previous records. Further studies of 
California hybrids have tended to confirm earlier 
findings that these rabbits showed consistent athe- 
roma of the aorta and acceptable cholesterol level. 
Contemplated is the possibility of producing a new 
rabbit breed that will be consistent in atheroma 
and hypercholesterolemia. 


82. The Effects of Phentolamine (Regitine®) 
on Serum Free Fatty Acids in a Patient 
with a Pheochromocytomia and in Nor- 
mal Subjects 


Eliahu Gilon, Paul S. Roheim and Howard A. 
Eder. From the Albert Einstein College of Medi- 
cine, New York, New York. 


Injection of epinephrine and norepinephrine has 
been shown to cause a marked increase in serum 
free fatty acid (FFA). (Dole, Gordon and 
Cherkes) When norepinephrine was infused con- 
tinuously into dogs there was a sustained elevation 
in plasma FFA (Havel and Goldfien). It was, 
therefore, of interest to study a patient with a 
surgically proven pheochromocytoma. Fasting 
levels of serum FFA obtained during periods of 
hypertension were within the range of normal 
fasted subjects. The fasting levels fell following 
the administration of glucose to the same extent 
that occurred in normals. Serum lipid and lipo- 
protein concentrations were also within the normal 
range. 

Five mg. of phentolamine were administered on 2 
occasions intravenously and on 1 occasion intra- 
museularly; the systolic blood pressure decreased 
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as much as 90 mm. of Hg. within 1 minute after 
the intravenous administration. Serum FFA in 
both venous and arterial samples decreased sig- 
nificantly immediately and then rose to levels ap- 
preciably above the control values within 15 min- 
utes. In 5 control subjects serum FFA concen- 
trations were determined following the intravenous 
administration of 5 mg. of phentolamine. None 
showed a significant drop in serum FFA and in all 
the FFA concentrations increased markedly. 


83. The Effect of Dietary Fat on Serum Total 
Cholesterol Concentration in the Dog 


Francisco Grande, Donald S. Amatuzio and So- 
hachi Wada. From the Jay Phillips Research 
Laboratory of Mount Sinai Hospital, Minneapolis, 
Minnesota 


Serum cholesterol responses to changes of die- 
tary fat were studied in dogs by means of con- 
trolled feeding experiments of switchback design. 
The basic low fat di® (LFD) had 4 per cent of 
fat calories; the high fat diet (HFD) was pre- 
pared by mixing LFD with the experimental fats 
to make 40 per cent fat calories. Mean serum 
total cholesterol of 18 dogs was 135 mg./100 ml. 
(SEM 6.0) on LFD and 188 mg./100 ml. (SEM 
7.5) when on a lard HFD, (p < 0.0001). Mean 
cholesterol of 10 dogs increased 29 mg./100 ml. 
(p = 0.035) when HFD of sunflower oil was 
compared with the LFD. Sixteen dogs had mean 
cholesterols of 198 mg./100 ml. (SEM 10.3) when 
on lard HFD, and 172 mg. when on sunflower oil 
HFD (p = 0.003). A HFD of linseed oil con- 
taining approximately 50 per cent of its fatty acids 
as linolenic acid was compared with another HFD 
containing a mixture of safflower, sunflower and 
coconut oils matching the linseed oil in the pro- 
portion of saturated, monoethenoid and polyethe- 
noid fatty acids, and in which the polyethenoid 
fatty acids were mainly linoleic acid. Mean cho- 
lesterol of 8 dogs was 218 mg./100 ml. (SEM 30.9) 
on linseed oil HFD, and 228 mg. (SEM 29.5) on 
the HFD containing the mixture of oils (p = 
0.017). Six dogs fed a HED of linseed oil showed 
mean serum cholesterol 38 mg./100 ml. lower than 
when fed a HFD containing tung oil (p = 0.05). 


84. Antihypercholesteremic Properties of a 
New Compound, Tris-(2-Dimethylamino- 
ethyl) Phosphate Trihydrochloride (SKF 
No. 7732-A;) 


Samuel M. Greenberg, John F. Herndon, Edna 
C. Dick and T. H. Lin. From the Research and 
Development Division, Smith Kline & French Lab- 
oratories, Philadelphia, Pennsylvania 


In naturally hypercholesteremic dogs (total 
plasma cholesterols more than 150 mg. per cent). 
neither dimethylaminoethanol (40 mg./Kg./day) 
had any anticholesteremic effects. In these sam: 
dogs, dimethylaminoethanol as the tris ester of 
phosphorie acid (trihydrochloride), administered 
p.o., caused reductions in plasma total cholestero! 
of 30 per cent from pre-treatment levels during 1: 
weeks of treatment at a dosage of only 5 mg./Kg.. 
bid. Dogs with initial cholesterol levels over 215 
mg. per cent maintained these reductions for 21 
weeks (termination of experiment), while dogs 
with lower initial cholesterol levels gradually re- 
turned to their pre-treatment values during the 
final 6 weeks of treatment. Initial plasma cho- 
lesterol level seems to determine the effectiveness 
of the compound as an antihypercholesteremi 
agent. Plasma phospholipids were also lowered, 
whereas plasma total lipids remained essentially 
unchanged. The drug showed in vivo chylomicron 
clearing activity. Metabolic function tests during 
the final 2 months of treatment and histopathologi- 
cal examination upon autopsy revealed no ab- 
normalities. The in vivo effects observed with this 
componnd closely parallel in vitro results. 


85. The Effect of Hyperlipemia on a Thrombic 
Index 


J. Wilfred Hahn and Nicholas T. Werthessen. 
From the Southwest Foundation for Research and 
Education, San Antonio 7, Texas 


The induction of the clotting process in blood 
requires a stimulus. It is reasonable to assume 
that given a fixed stimulus various bloods (or the 
same blood under different physiological condi- 
tions) would respond differently to that stimulus. 
In this study this variation of response of blood to 
a fixed stimulus has been called a “Thrombie In- 
dex.” The index is based on the fact that 2 differ- 
ent stimuli produce not only different whole blood 
clotting times but also different prothrombin utili- 
zation values. By combining these observations in 
an appropriate formula based on physicochemical 
considerations it is possible to derive the Thrombic 
Index employed. 

The possible role of lipemia in rendering the 
coagulation process more liable to oceur in vir 
has long been recognized. For these studies hu- 
man subjects have been employed as well as ba- 
boons. It was found that marked differences 1 
susceptibility could be observed in subjects afte 
the ingestion of a fatty meal. The tendency oi 
the subject’s blood to form a thrombus as meas- 
ured by the Index remains constant for 2 hour: 
after ingestion of the meal. Then, concomitani 
with a continual increase in lipemia, the Inde) 
rises to as much as 2 times the control level. 
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The implications of these findings as regards 
t.e induction of thrombi based on atheromata will 
| » discussed. 


86. Atherosclerosis: Possible Role of Phagocy- 
tosis. 


Denham Harman. From the Department of 
i iochemistry, University of Nebraska College of 
‘edicine, Omaha, Nebraska 


Injury to endothelial cells enhances their phago- 

tic activity. Since atherosclerosis tends to de- 

lop in areas of mechanical stress the possibility 
avises that lipid localization may be partly related 

) phagocytosis of lipoproteins by overlying endo- 

ielial cells. If so, lipoprotein surface properties 

ay influence the rate of phagocytosis and hence 
he development of atherosclerosis. 

The B-lipoprotein surface properties of 18 fast- 
iig human serums, as reflected by their paper 
strip electrophoretic mobility (EM), were studied 
before and after incubation at 37° C. (48 hours) 
under air and nitrogen and an additional 18 in 
this manner plus in the presence and absence of 
copper acetate (9.1 mg. per cent). Serum free 
fatty acids (FFA) were also determined. 

Incubation in air increased EM from 1.8 - 3.7 
em. (aver. 2.7) to 1.9 - 4.8 (aver. 3.3); under 
nitrogen the corresponding figures were 1.6 - 3.4 
(aver. 2.6) and 1.9 - 4.0 (aver. 3.2). 

Copper acetate increased EM from 1.9 - 4.1 
(aver. 2.8) to 3.2 - 5.7 (aver. 4.3) in air; under 
nitrogen from 1.9 - 3.7 (aver. 2.7) to 2.5 - 4.5 
(aver 3.5). 

FFA (y»Eq/L.) inereased from 100-1000 (aver. 
520) to 1400-3800 (aver. 2280) after incubation 
(independent of air, No, or copper) ; poor correla- 
tion between FFA and EM. 

Incubation in air in presence and absence of 

spper (10 sera) had no effect on the low-density 
ipoprotein ultracentrifugal patterns. 

Thus it seems likely that serum lipoprotein sur- 
“ice properties change in vivo, due, at least in 

rt, to changes in FFA (ester hydrolysis, stress) 
iid lipoprotein oxidation by O». Such changes 

iy play a role in atherosclerosis by altering the 
rite of the postulated phagocytic activity of endo- 
t elial cells. 


87. Influence of Medial Pathology on Athero- 
genesis in Dogs 


A. C. Higginbotham and F. H. Higginbotham. 
' rom the School of Medicine, West Virginia Uni- 
rsity, Morgantown, West Virginia 


Atherosclerotic lesions produced in dogs by sup- 
essing the thyroid with thiouracil while feeding 
cholesterol enriched diet appear to be similar 
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to those in human beings in microscopic appear- 
ance and in distribution. However, before rely- 
ing upon canine atherosclerosis as an experi- 
mental model for the human disease, a thorough 
comparative study of the factors involved in both 
is highly desirable. 

In this study, a litter of mongrel beagles con- 
sisting of 1 male and 3 females was given thioura- 
cil daily and fed a lipid enriched diet for 1 year. 
At sacrifice the aortas and coronary arteries were 
dissected out and studied grossly and microscopi- 
cally for indications of arteriopathy. No coronary 
or aortic atherosclerosis was found in 2 of the 
females. The third female had extensive coronary 
lesions, but only 1 small aortic lesion in the 
abdominal segment, indicating a possible negation 
of estrogen protection of coronary arteries by 
thiouracil. The coronaries of the male were ex- 
tensively involved and, in addition, there were 
fatty streaks and sizable plaques in the aorta, 
particularly around the orifices of its branches. 
Medial pathology was always associated with the 
intimal lesions, regardless of the size of the latter. 
The larger plaques always overlay areas of severe 
medial damage; smaller lesions were associated 
with a lesser degree of medial involvement. These 
observations suggest that, as in human beings, 
early medial pathology may play an important 
role in initiating the formation and extension of 
atherosclerotic lesions. 


88. Effect of Male and Female Gonadal Hor- 
mones on Plasma Lipids and on Athero- 
genesis in the Rabbit 


Peh-Ping Ho, Louis E. Schaefer and David 
Adlersberg. From the Mount Sinai Hospital, New 
York, N. Y. 


In view of contradictory findings on the effect 
of gonadal hormones, particularly male hormones, 
on circulating lipids and on atherogenesis in the 
experimental animal, a systematic study was un- 
dertaken to determine these effects over a pro- 
longed period of time in the rabbit. 

One hundred forty-seven male rabbits were sep- 
arated into several groups, and various treatment 
regimens and combinations employed. These in- 
volved castration, cholesterol feeding, testosterone 
injection, and use of estradiol for periods of time 
up to 4 months. Total and free cholesterol, serum 
phospholipids and serum total lipids were deter- 
mined periodically. The animals were sacrificed at 
the conclusion of each experimental period and 
post-mortem studies were performed. 

The role of the male gonads per se in regulating 
serum lipids and affecting atherogenesis appeared 
to be of minor importance under the experimental 
conditions which obtained. In contrast, the fe- 
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male gonads appeared to be of major importance 
in lowering cireulating lipid values and in retard- 
ing atheroma formation. Estrogen protected the 
rabbits from hypercholesteremia and atherogenesis 
only for a certain critical period of time, how- 
ever, and could be said to produce a “delaying” 
or “retarding” effect rather than a “preventive” 
or “protective” one. 

These findings are in accord with the clinical 
facts relating to the differences between men and 
women in regard to serum lipid levels and inci- 
dence of coronary atherosclerosis. No clues as 
to the mechanisms by which estrogens exert their 
effects were gleaned from this study. The theory 
that they work through genetically-determined 
enzymatic reactions is an attractive one, requiring 
further elucidation. 


89. The Effects of Triparanol on Body Cho- 
lesterol and Sterol Metabolism 


William Hollander and Aram V. Chobanian. 
From the Evans Memorial Hospital, Boston, Mass. 


The present study was undertaken because of 
reports that sterols other than cholesterol appear 
in the blood during triparanol therapy. 

Our metabolic studies indicate that triparanol 
produces : 

1. A highly significant and sustained reduction 

in serum cholesterol. 
A significant decrease in the total sterols of 
the blood but to an extent less than the 
reduction of serum cholesterol. 
A significant decrease in the “miscible pool” 
of cholesterol as determined by the disap- 
pearance curves of intravenously adminis- 
tered C14-labeled cholesterol. 
A significant decrease in the “total sterol 
pool” as indicated by serum specific activity 
of the total sterols as well as by dibromide 
purification of serum cholesterol. 
A significant decrease in the amount of both 
cholesterol and total sterol that is turned 
over per day. 
A significant reduction in the formation of 
radioactive sterol from administered C14- 
labeled acetate or C14-labeled mevalonic 
acid. 
These metabolic changes caused by triparanol 
revert to control values after withdrawal of the 
compound. 

Triparanol is effective in reducing both serum 
cholesterol and the “miscible pool” of cholesterol 
in man. The compound also reduces significantly 
the total sterol content of the blood as well as the 
“total sterol pool.” These effects appear to result 
from an interference with the biosynthesis of 
cholesterol. 


90. The Effect of Cigarette Smoking and Nico 
tine Administration on Serum Fre 
Fatty Acids 


Alfred Kershbaum, Samuel Bellet, Edward ] 
Dickstein, Leonard J. Feinberg and Paolo Ros: 
From the Philadelphia General Hospital, Phil 
delphia, Pa. 


The response of serum free fatty acids (FFA 
to cigarette smoking was studied in 17 subject 
Two cigarettes were smoked in a 10-minute peri: 
and the serum FFA concentration was determin: 
before and after smoking and at subsequent 1 
minute intervals. In all subjects the FFA lev 
rose at the end of the smoking period, and t! 
maximal elevation usually occurred 10 minut 
later. Twenty and 40 minutes after smoking tl 
FFA were still above the pre-smoking level 
most instances. The maximal rise in FFA varie 
from 98 to 590 pEq./L., with a mean ineremer 
of 301 »Eq./L. There was essentially no change i 
the serum total cholesterol and triglycerides i 
these experiments. In a control group who did n: 
smoking there was an average increase in FFA 0! 
4 pEq./L. over a 20-minute period. In order to 
simulate “chain-smoking” another group of 5 sub- 
jects smoked 6 cigarettes over a period of 40 min 
utes. All of these subjects showed a rise in FFA 
which was sustained throughout a total interval ot 
60 minutes. In animal studies nicotine was ad- 
ministered by continuous intravenous infusion at 
a rate of 20 gamma/Kilo/min. over a 20-minute 
period. In 13 of 15 observations there was a 
mean maximal elevation of FFA of 166 »Kq./L. 
which usually occurred 10 minutes after the start 
of infusion. The observations made in these studies 
indicate that cigarette smoking and nicotine ad- 
ministration are followed by mobilization of FFA. 
These findings suggest the possibility that a re- 
peated rise in FFA could be related to a dis- 
turbance in other serum lipids. 


91. Frequency of Overweight, Obesity, Ele- 
vated Blood Pressure and Serum Cho- 
lesterol in Man Classed According to 
Physical Activity 


Ancel Keys, Ratko Buzina, Flaminio Fidanza, 
A. del Vecchio, A. S. Dontas and Josef Brozei: 
From the Laboratory of Physiological Hygiene, 
University of Minnesota, Minneapolis, Minn. 


In 4 rural areas 96 to 99 per cent of all men 
aged 40-60 or 45-60 were examined (2597 men). 
For each area and age-quinquennium group deci.e 
values were determined for relative body weig]'t, 
obesity (skinfold thickness), systolic and diasto!.c 
blood pressure and serum cholesterol. In each «[ 
these groups the men classed as sedentary or lig’ t 
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shysieal activity contributed an undue proportion 
o the upper end of the distribution for each of 
hese variables. The average excess representation 
hove the 80th centile of the sedentary-light activ- 
y class was 65 per cent for relative weight, 80 
er cent for obesity, 22 per cent for systolic blood 
rressure, 45 per cent for diastolic blood pressure, 
nd 25 per cent for serum cholesterol. For men of 
he same age there were no important differences 
vetween the areas in relative weight, obesity or 
ilood pressure but there were significant differ- 
nees in serum cholesterol. The implications for 
he epidemiology of heart disease will be discussed. 


92. Cyclical Re-Utilization of Cholesterol in 
Atherosclerotic Lesions 


Abel Lazzarini, Jr., and Jere W. Lord, Jr. From 
he New York University Medical Center, New 
York, | a 


Endothelial cells obtained from the intima of 
short-term organ cultures of the aorta and coro- 
nary vessels of patients with severe atherosclerosis 
were maintained in media containing aqueous 
niecroemulsions of C14-cholesterol. After ineu- 
bation, the cells were rinsed in a balanced salt 
solution and transferred to a_ cholesterol-free 
medium. 

It was observed that those cells which had high 
coneentrations of intracellular cholesterol did not 
return to their initial state but degenerated and 
their protein-bound cholesterol was immediately in- 
corporated by surrounding cells of the same type. 
This eyelical re-utilization would then continue 
until all endothelial cells were destroyed unless it 
was inhibited by the addition of heparin or un- 
saturated acids to the medium. 

These results suggest that cholesterol re-utiliza- 
tion may play a role in atherosclerosis and could 
explain the clinical findings of atherosclerotic pa- 
tients with normal cholesterolemia since athero- 
venesis could continue independent of blood cho- 
lesterol levels once the initial arterial lesion had 
een produced. 


93. Estrogen Effect on Survival in Men Who 
Have Suffered a Myocardial Infarction: 
An Interim Report 


Jessie Marmorston, Frederick J. Moore and 
iver Kuzma. From the University of Southern 
‘alifornia School of Medicine, the Los Angeles 
‘ounty Hospital and the Cedars of Lebanon 
losptial, Los Angeles, Calif. 


A total of 338 men, aged 36 to 87, have entered 
ue study: 250 were alive in project 12 months, 
16 for 2 years, 71 for 3 years. On entry patients 
ere randomly allocated to ethinyl estradiol, 
\ethoxy-methyl-estriene-diol, mixed conjugated 
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equine estrogens, or placebo. Low initial estrogen 
dosage was increased gradually to the point of 
minimal breast changes and continued at tolerated 
levels. Representative doses were 0.1 mg. ethinyl 
estradiol, 10 mg. methoxy-methyl-estriene-diol, and 
2.5 mg. conjugated equine estrogens daily. Ethiny] 
estradiol and methoxy-methyl-estriene-diol were 
found to lower cholesterol, the C/P ratio, and per 
cent of beta-lipoproteins and to raise phospho- 
lipids. 

In the series as a whole, survival rates were 
higher in estrogen-treated men than in the con- 
trols, this difference attaining statistical signifi- 
cance in early time periods where rather large 
numbers of subjects have been studied. 


94. Metaplasia in the Aortic Wall Following 
Intramural Carrageenan 


Esther L. McCandless and Judith M. Lehoczky. 
From the University of Buffalo Chronic Disease 
Research Institute, Buffalo 14, N. Y. 


Subcutaneous injection of carrageenan is known 
to stimulate growth of fibroblasts and production 
of collagenous connective tissue. To study the 
tissue produced in the arterial wall, 1 per cent 
carrageenan in saline was injected into the aortic 
arch of cockerels. Control chickens received 5 per 
cent gelatin injections. The injection site was 
marked by thread placed in the adventitia. Ani- 
mals were sacrificed 3 to 12 weeks after injection. 

When carrageenan was injected into the media 
or intima, the tissue produced was characterized 
by large rounded cells imbedded in a homogenous 
matrix which stained metachromatically with to- 
luidine blue, faintly positive with PAS, and blue 
with Heidenhain’s azan. The area strongly re- 
sembled developing cartilage. Immediately adjoin- 
ing this area, muscle cells showed metaplastic 
change; horizontal nuclei of muscle bundles as- 
sumed a palisaded position and appeared to be 
incorporated in the newly developing cartilage. 
Injections into the adventitia were marked by 
extensive collagen development as in subcutaneous 
injections. The differences in characteristics of 
connective tissue produced in intima and adventitia 
suggest that the modifications in vascular structure 
are a response to physical forces and environmen- 
tal factors. These findings support previous sug- 
gestions that the force of the pulse wave may 
contribute to arterial structure. 


95. Role of Dietary Protein on the Develop- 
ment of Ulceration in Atherosclerotic 
Lesions in Cockerels 


Ruth Pick, Louis N. Katz and Philip Johnson. 
From the Cardiovascular Department, Medical Re- 
search Institute, The Michael Reese Hospital and 
Medical Center, Chicago, Ill. 





684 AMERICAN SOCIETY FOR THE STUDY OF ATHEROSCLEROSIS 


Uleerated coronary and abdominal aorta lesions 
have been produced by estrogens in atheromata 
induced by low-protein atherogenic diet. 

Two further experiments are now reported. In 
one, birds were fed the low-protein atherogenic 
diet for 7 weeks, then during the next 5 weeks 
were separated into 4 groups. Groups 1 and 2 
were continued on the previous diet. Groups 3 
and 4 were switched to a low-protein regular mash 
diet. Estrogens were added to Groups 2 and 4. 
Birds were sacrificed weekly. 

Both estrogen groups developed ulcerated ab- 
dominal aorta lesions, most frequently after 3-4 
weeks of treatment. In the 5th week, ulceration 
also oceurred in the abdominal and thoracie aorta 
in Groups 3 and 4. 

The second experiment was like the first in the 
first 7 weeks. In the 8th to 10th weeks, with the 
atherogenic diet continued and estrogen simulta- 
neously exhibited, birds were separated into a 
low-protein (10 and 15 per cent) and a high-pro- 
tein (20 and 36 per cent) group. Abdominal aorta 
ulcerations were similar in both groups after 2 
weeks (12 of 31 versus 14 of 38 birds), but a 
striking difference occurred after 3 weeks—19 of 36 
birds (53 per cent) in the low-protein versus 6 of 
29 birds (21 per cent) in the high-protein group. 

Dietary protein, thus, plays a definite role in 
the development of atherosclerotic ulceration. Pre- 


liminary histological observations suggest a differ- 
ence in fibroblastic activity of athercmata pro- 
duced with different dietary protein levels. 


96. Influence of Dietary Fat on Cholesterol- 
emia in Normal, Hyperthyroid and Hy- 
pothyroid Rats 


Karoly G. Pinter, James G. Hamilton and O. 
Neal Miller. From the Department of Biochem- 
istry and Nutrition and Metabolism Research Lab- 
oratory, Department of Medicine, Tulane Medical 
School, New Orleans, La. 


Six groups of rats (10) were maintained on diets 
in which 40 per cent of the total calories were sup- 
plied by butter (groups A, B, C) or cottonseed oil 
(groups D, E, F). Diets 1 and 4 were supplement- 
ed with 0.3 per cent of thiouracil and diets 2 and 5 
supplemented with 0.05 per cent iodinated casein 
and were designated as “hypo-” and “hypermeta- 
bolic” diets respectively. Control diets (3, 6) con- 
tained neither thiouracil nor iodinated casein. At 
the end of each experimental period, 2 weeks, each 
group of animals was changed to one of the other 
diets, i.e., groups A, B and C were fed either diet 
1, 2 or 3 and groups D, E and F were fed either 
diet 4, 5 or 6. Plasma cholesterol levels were de- 
termined weekly by quantitative glass paper chro- 
matography. Results were expressed as mg. per 


cent and as per cent changed from control value. 
Representative data which resulted from these 
changes in diet are as follows: 1) from laboratory 
chow to hypermetabolie diets (2 and 5); 74 to 99 
(34 per cent increase) and 73 to 82 (only 12 per 
cent increase) respectively, 2) from “chow” to 
“hypometabolic” diets (1 and 4); 79 to 246 (211 
per cent increase) 92 to 200 (only 117 per cent 
increase) respectively ; 3) from “hypometabolie” to 
“hypermetabolie” diet (1 to 2 and 4 to 5) 206 to 
157 (24 per cent decrease); 192 to 119 (38 per 
cent decrease) respectively; 4) from “hypermeta- 
bolic” to “hypometabolie” diet (2 to 1 and 5 to 4) 
104 to 129 (24 per cent increase) ; 126 to 79 (35 
per cent decrease) respectively. The data indi- 
cate that unsaturated fat has a cholesterol lower- 
ing effect which is independent of the state of 
thyroid function. 


97. Free Amino Acids and Other Constituents 
of Blood and Aorta of Rabbits with 
Normo- and with Hyperlipemia-Cho- 
lesterolemia 


O. J. Pollak and Araceli F. Engel. From the 
Dover Medical Research Center, Inc., Dover, Del. 


Free amino acids, total protein, lipid and cho- 
lesterol were assayed in blood serum and in tissue 
extracts of ascending, thoracic and abdominal aorta 
of healthy rabbits and of rabbits with induced 
hyperlipemia and hypercholesterolemia. 

The aminogram of tissue extracts did not reflect 
that of serum in either series. Amino acid patterns 
of the same aortic sector differed from one rabbit 
to another and the composition of 3 aortic sectors 
from one and the same rabbit varied, too. 
There were marked differences between amino 
acids of normal and diseased animals. Glutamic 
acid, lysine and isoleucine were far more often 
found in aorta of hyperlipemic than of normo- 
lipemic rabbits. While isoleucine was never pres- 
ent in blood serum, glutamic acid and lysine were 
found in normal but not in abnormal serum. 
Cysteine was not detected but norleucine was in- 
creased in diseased ascending aorta. The frequency 
with which free amino acids were recovered in 
diseased animals increased for serum by 40, in the 
ascending aorta by 83.5, in the thoracic aorta by 
72, and in the abdonimal aorta by 20.5 per cent. 

Feeding of eggs fried with butter resulted in 
15-fold inerease of total cholesterol 5-fold increase 
of total lipid and 3/5 increase of total serum 
protein. Cholesterol in the ascending aorta in- 
creased 7-fold, in the thoracic aorta 3-fold. Lipid 
increased 3-fold in the ascending and thoracic 
aorta. Total protein increased 214-fold in the 
ascending and 2-fold in the thoracie aorta. No 
increases were detected in the abdominal aorta. 
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98. Normal Rabbits’ Aortic and Myocardial 
Cells Cultured in Various Media 


O. J. Pollak and Tatsuo Kokubu. From the 
Dover Medical Research Center, Inc., Dover, Dela- 
ware. 


Samples of the inner layers of ascending, tho- 
‘acie and abdominal aorta and of myocardium of 
healthy rabbits were planted on Eagle’s basal 
media supplemented by 14.6 mg. of glutamine and 
15 ml. of chicken embryo extract, either without 
serum additive or enriched by the addition of 15 
inl. of rabbit, horse, human or chicken serum per 
100 ml. of media. 

The largest number of positive cultures and the 
most abundant growth were obtained in media 
containing rabbit serum. Horse serum and human 
serum were comparable; chicken serum was least 
suited. Myocardial cells grew best even in media 
without serum. Growth of thoracic aortic cells 
was less abundant, those of abdominal origin least, 
ascending aorta cells grew best. This pattern was 
also true for the earliest appearance of cells in 
vitro. Earliest growth was seen 48 hours after 
inoculation. Usually, it took 5 days for primary 
zrowth to develop, sometimes 8 days. 

Qualitative differences were not striking except 
for chicken serum which caused increase in size of 
aortic cells and appearance of cytoplasmic granules 
and, in later stages, also changes in the shape of 
cells. 

Differences in the number of positive cultures, 
in earliest appearance of cells in vitro, in cell 
multiplication (growth curve) and in the morpho- 
logie character of cells are ascribed to differences 
in the biochemical environment. Blood serum of 
several species has not the same composition and 
neither does the serum of animals of the same 
species, especially with regard to the qualitative 
ind quantitative amino acid spectrum. 


99. Effect on Serum Cholesterol of a Prudent- 
Type Reducing Diet: Study of 111 Obese 
Men 50-59 Years of Age 


Seymour H. Rinzler, Morton Archer and Nor- 
ian Jolliffe. From the Diet and Coronary Heart 
Disease Study Project, Bureau of Nutrition, New 
‘ork City Department of Health, New York, N.Y. 


In the 50-59 year age group, 207 obese men 
ere placed on a prudent-type reducing diet: 
ilories about 1600, protein 140 Gm., carbohydrate 
80 Gm. and fat 33.5 Gm. (19 per cent of total 
lories) with saturated, monounsaturated and 
olyunsaturated fatty acids supplying 7.8, 6.5 and 
7 per cent of total calories respectively. The 
idition to this diet of 144 oz. of corn oil daily 
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plus more fruits and vegetables if required con- 
verts it to the prudent diet previously described. 

Of this starting group, 111 adhered so rigidly 
to the prescribed diet as to achieve a Performance 
Index of 85 or better during the first 10 weeks of 
observation. Their average control serum choles- 
terol dropped from 261 to 225 mg. per cent by the 
end of 6 weeks and remained level thereafter. Of 
the 111 men, 97 reduced to desirable levels, 74 of 
these have been maintained on the prudent main- 
tenance diet for at least 6 months, and 56 of these 
maintained for 1 year with the average serum 
cholesterol remaining level. 

The average cholesterol of the top, middle and 
low thirds fell from 307, 251 and 207 mg. per 
cent, respectively, to 254, 222 and 189 mg. per cent, 
respectively. Maintenance of weight (after suc- 
cessful weight reduction) by use of the prudent 
maintenance diet serves to maintain the lowered 
cholesterol level and prevents its rebound. The 
lower limit reached by each tertile corresponds 
very closely to its counterpart in the normal 
weight men with the major point of difference 
being the earlier fall achieved on the reducing diet. 


100. Atherosclerotic Lesions Produced in Dogs 
by Prolonged Administration of Triton 
WR-1339 


Angelo Scanu, Pasquale Oriente, Janus M. 
Szajewski and Irvine H. Page. From the Re- 
search Division of the Cleveland Clinic Founda- 
tion and the Frank E. Bunts Educational Institute, 
Cleveland, Ohio. 


Studies were performed to test the hypothesis, 
suggested by in vitro experiments, that a primary 
physico-chemical alteration of plasma lipoproteins 
is responsible for the hyperlipemia which develops 
in animals following Triton administration. Male 
dogs on a regular diet received intravenously 250 
mg./Kg. of Triton every 4th day. The clinical 
course could be divided into 3 stages. In 1 of 1-2 
week duration plasma lipoproteins remained nor- 
mal. In stage 2 of 1-2 month duration all lipid 
classes including free fatty acids rose progres- 
sively. The development of the hyperlipemia was 
accompanied by reduction, followed by total dis- 
appearance of plasma a-lipoproteins (d 1.063- 
1.21). When greater lipemia developed (up to 20 
gr. per cent of total lipids) most of the B-lipopro- 
teins floating at d 1.063 were also absent from 
plasma, the lipids being floated at lower densities. 
In stage 3 or terminal of 1-3 week duration the 
hyperlipemia animals showed weight loss and 
trophic lesions of the skin followed by death. 
Autopsy revealed marked atherosclerotic lesions 
of the coronary vessels accompanied in 2 dogs by 
clear evidence of myocardial infarction. In the 
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aorta presence of fatty streaks was made evident 
by Sudan IV. Microscopic findings were con- 
sistent with genuine atherosclerosis. Some of the 
dogs while receiving Triton were injected daily 
with heparin (5 mg./Kg./day). The course of 
the disease was not significantly changed. Experi- 
ments with I41-lipoproteins, injected into dogs in 
the hyperlipemic phase, indicate that splitting of 
lipoproteins had occurred due to lipid displace- 
ment by Triton. 


101. Change of Serum Lipid Levels with Age: 
A Five-Year Longitudinal Study 


Louis E. Schaefer, Arthur G. Steinberg, David 
Aldersberg and Gilberto Ramirez. From _ the 
Mount Sinai Hospital, New York, N. Y. 


This investigation involves the re-examination 
of an ambulatory population 5 years after the 
first study. Twelve hundred persons in Staten 
Island, N. Y., from 2-72 years of age, were orig- 
inally investigated and average lipid levels com- 
puted for 5-year age groups. All available partic- 
ipants in that study are being systematically re- 
called, and, to date, approximately 14 have been 
re-examined, It has thus been possible to calculate 
the actual change with age, for several different 
age groups, over a 5-year period. 

The actual change with time was always in the 
same direction, and of approximately the same 
magnitude for all ages in both sexes as the change 
predicted from the original study. Confirmation of 
the following predicted trends in serum cholesterol 
level was obtained: in the female, pre-adolescent 
decrease followed by an equivalent post-adolescent 
increase; relative constancy from post-adolescence 
to the mid-30’s; marked increase after age 35. In 
the male, pre- and post-adolescent fall and rise 
of considerably less magnitude than in the female; 
sharp increase from age 20-40; relative constancy 
after age 40. 

The average change of a group was not partic- 
ipated in by all individuals in the group. For 
example, the average change of 40 pre-adolescent 
females was from 210 mg. at age 8 to 193 mg. 
at age 13, but 11 of the 40 increased rather than 
decreased. Approximately 35 per cent of individ- 
uals in each age group moved in a direction oppo- 
site the general trend. Usually, this opposite move- 
ment occurred in persons with low levels if the 
subsequent change for the group was downward, 
and in individuals with high levels if the subse- 
quent group change was upward. 

It is possible that the age-change pattern of 
cholesteremia of an individual will provide a more 
accurate reflection of the presence or absence of 
abnormal lipid metabolism, than the evaluation of 
a single lipid value at a given point in time. 


102. Relation of Water Hardness and Death 
Rates from Cardiovascular Diseases 


Henry A. Schroeder. From the Brattleboro Re- 
treat, Brattleboro, Vermont and Department o} 
Physiology, Dartmouth Medical School, Hanover 
N. H. 


Analyses by state of weighted average water 
hardness (1950-51) and death rates (1949-51) 
from the 10 leading causes of death in the total 
population showed high-negative correlation coeffi- 
cients with cardiovascular diseases and vasculai 
lesions affecting central nervous system (p < 0.01), 
and high-positive coefficients with motor vehicl 
accidents and congenital malformations. When 
confined to white persons aged 55-64 and divided 
into specific diseases, high-negative correlations 
appeared for hypertension (p < 0.01), arterio- 
sclerotic heart disease (p < 0.01), general arterio- 
sclerosis (p < 0.02), and vascular lesions affecting 
central nervous system (p < 0.02). Coefficients 
were small for rheumatic, endocarditic, nephritic 
and other diseases of heart. A  high-negative 
correlation appeared for one neoplasm, that of 
male respiratory tract, and a high-positive one 
for congenital malformations at all ages. Coeffi- 
cient was possibly significant (p < 0.05) for 
cirrhosis of liver. Others were small: diabetes 
mellitus, pneumonia, peptic ulcer, senility, hernia 
and 5 neoplasms. Correlation of motor vehicle 
accidents with water hardness appeared mainly on 
geographical basis. The existence of coefficients 
of statistical significance with water hardness and 
all major disorders secondary to hypertension and 
atherosclerosis suggest either a causal relation- 
ship or one in which each of these factors is 
related to a third. 


103. Effect on Serum Lipid Levels of Corn Oil 
Versus Pure Oleic and Linoleic Acids 
in ‘“Atherogenic-Thrombogenic” Diets 
for Rats 


Robert F. Scott, Margaret M. deMaine and Wil- 
bur A. Thomas. From Albany Medical College, 
Albany, N. Y. 


Various diets inducing “atherosclerosis” ani 
thrombosis in rats have been described. Thess 
atherogenic-thrombogenie diets utilize, among othe 
ingredients such as cholesterol and propylthioura 
cil, different naturally occurring fats and resul 
in high serum lipids. In the current experiment 
certain pure fatty acids were substituted for nat 
ural fat in one of these diets in an attempt t 
identify specific dietary fatty acids influencin; 
serum lipids. 
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For 10 per cent corn oil in one type of athero- 
¢ nie-thrombogenie diet, 10 per cent oleie acid 
y is substituted. In another experiment, a 7.5 per 

it linoleic/2.5 per cent oleic acid mixture re- 
; aced 10 per cent corn oil. Serum cholesterols, 
| »id phosphorous and triglycerides were measured 

50 rats. 

When 7.5 per cent linoleic/2.5 per cent oleic 
2 id replaced corn oil in the diet, serum lipid 
| vels fell between the “corn oil” group and the 
‘leie’? group. Mean values for “corn oil,” 
* inoleic/oleic” and “oleic” groups were respec- 
t vely: cholesterol: (expressed as mg. per cent) 

34, 1668 and 2530; lipid phosphorus (as micro- 

ols per ml.) 6.39, 8.37 and 14.19; triglycerides: 

is mg. per cent triolein) 476, 531 and 991. 

It is perhaps to be expected that substitution 

‘pure oleie for corn oil would result in higher 
serum lipid levels but surprising that increased 

meentrations of linoleic failed to result in lower 
evels. 


104. Antithrombolic Effects of a Monoamine 
Oxidase Inhibitor 


Takio Shimamoto. From the Tokyo Medical and 
Dental University, Tokyo, Japan 


Recently we found that a small amount (0.1 
— 1.0 pg./Kg.) of adrenaline produces damages 
to the “silicone-like property” of blood vessels 
o! rabbits (and men), inducing an abrupt swelling 
of endothelial cells, appearance of stickiness of 
these eells to platelets and leukocytes, formation 
o! white thrombi and at the same time an abrupt 
decrease in platelet count as well as an abrupt 
shortening in blood coagulation time. On the other 
hand noradrenaline was found to be practically 
incffeetive. 
Such phenomena were also shown to be pro- 
lnced by oral administration of cholesterol or some 
tty substances or by intravenous injection of 
cterial polysaccharide. 
\ monoamine oxidase inhibitor was found to 
event such phenomena induced by adrenaline 
lesterol or pyrogenic substances. 
In the long-term regimen on rabbits the admin- 
ration of 10 mg. of this monoamine oxidase 
ibitor daily was found to prevent the appear- 
ce of atherosclerosis by cholesterol feeding. 
Using Sandison-Clark’s technique modified by 
vert, we took a motion picture of above-men- 
ned effect of cholesterol, adrenaline and bac- 
ial polysaccharide in inducing the swelling of 
lothelial cells of blood vessels, appearance of 
ckiness of these cells to platelets and leukocytes, 
d the appearance of white thrombi. 
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105. Effect of Vegetable versus Animal Fat 
on Rat Serum Lipfanogens 


Henry S. Simms. From Columbia University, 


College of Physicians and Surgeons, New York, 
Sc 


The fat-depositing action of rat serum (as meas- 
ured by the free-lipfanogen levels) was higher on 
a diet containing vegetable oil (Mazola) than on 
a diet containing animal fat (lard). The former 
had 5.0 units of free lipfanogens, while the latter 
had 3.5 units. The p value was < 0.05. 

The free antilipfanogen (which serves to reduce 
fat deposition) was correspondingly lower in the 
serum of Mazola-fed rats (30.5 units) than for 
the lard-fed rats (37.6 units)—but the differences 
were less significant (0.1 << p < 0.2). 

Data on the effect of long-chain and medium- 
chain triglycerides were also obtained, as well as 
data on the lipfanogen and antilipfanogen levels 
in the serum of rats without added fat. 


106. Organ Susceptibility in the Rabbit to 
Cholesterol Feeding 


DeWitt H. Smith and Elizabeth M. Gaman. 
From the New Jersey Neuro-Psychiatric Institute, 
Princeton, N. J. 


Largely based on studies in breed susceptibility 
in which weanling litters of various rabbit breeds 
and hybrids have been fed 1 per cent cholesterol for 
a 4-week period prior to sacrifi¢e but supplemented 
by some long-term experiments, we have found 
variations in the susceptibility of the arterial wall 
of different organs to lipid deposits. The organs 
most affected are the spleen, aorta and _ heart. 
Fewer lesions are found in the kidney, liver and 
meninges. In the spleen, there is a maximal in- 
volvement of the smaller arteries in the germinal 
centers. Essentially no lesions are found in the 
gonads, thymus and other organs which are not 
routinely inspected. In the aorta, characteristic 
maximal involvement is found in the areas around 
the openings of the great vessels from the aortic 
arch, with “V” shaped lesions seen at the open- 
ings of the intercostal and large abdominal ves- 
sels. Variable other lesions are found throughout 
the remaining portions of the aorta. In heavily 
affected rabbits, there is involvement of the com- 
mon earotids and large abdominal arteries. Coro- 
nary vessels may show intimal proliferation if 
heavily involved. That the rabbit aorta is most 
involved in the aortic arch is different from the 
human. The manner in which the vessels are held 
fixed in the thorax may be a factor, as well as that 
the aortic arch‘is more dependent in the rabbit 
than in the human. 
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107. Sex and Race Differences in Coronary 
Atherosclerotic Lesions 


Jack P. Strong and Henry C. McGill. From the 
Louisiana State University School of Medicine, 
Department of Pathology, New Orleans, La. 


Atherosclerotic coronary artery lesions were 
graded in 182 white males, 65 white females, 185 
Negro males and 113 Negro females from 1 to 
69 years of age according to percentage of intimal 
surface involvement with fatty streaks, fibrous 
plaques, complicated lesions (hemorrhage, ulcer- 
ation or thrombosis) and ealeified lesions. The 
earliest grossly detectable lesions are fatty streaks 
which first appear in all groups from 10 to 19 
years of age. White males have more fatty streaks 
than any other group up to age 39 with one 
exception (Negro females 20-39 years of age). 
Fibrous plaques appear in white males in the 
20-29 year group but not in other groups to a 
significant degree until the 30's. White males have 
more fibrous plaques than white females at all 
ages, the difference being the greatest in the 30-39 
year group. The male-female difference in fibrous 
plaques is variable in the Negro. Complicated 
lesions and calcified lesions appear first in the 
white males (30-39 years) and are more extensive 
than in the other groups at all subsequent ages. 
The differences in coronary lesions are similar in 
direction and magnitude to widely recognized sex- 
race differences in incidence of clinical coronary 
disease. Development of fibrous plaques from 
fatty streaks appears to be the critical phase in 
the natural history of atherosclerosis which corre- 
lates most closely with clinical disease. 


108. Influence of Pseudopregnancy, Prolactin 
and Progesterone on Plasma Cholesterol 
Concentrations in Dogs 


David M. Tennent and Mary E. Zanetti. From 
the Merck Institute for Therapeutic Research, 
Rahway, N. J. 


Female beagles in this laboratory, fed a meat 
and meal diet, uniformly exhibit increased plasma 
cholesterol concentrations following sexual heat, 
even when they have not been mated. This cho- 
lesterol rise lasts for about 2 months, and the 
levels reached are about twice pre-estrus values. 
Similar cholesterol rises are produced by daily 
injection of progesterone or of prolactin, not only 
in intact females, but also in ovariectomized fe- 
males and in normal males. The cholesterol rise 
is reversed in females by nicotinie acid feeding, 
but not by nicotinamide. It is also reversed by 
feeding the bile acid adsorbent, Cholestryramine 
Resin (MK-135), and the hepatic cholesterol syn- 
thesis inhibitor, benzmalecene. 
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109. Studies of Clot-Lysis in Rats with Pa: 
ticular Reference to ‘“Atherogenic 
Thrombogenic” Diets 


Wilbur A. Thomas, R. Foster Scott and Khal, 
Alousi. From the Department of Pathology, A 
bany Medical College, Albany, N. Y. 


“Atherogenic” diets for animals were develope 
more than 50 years ago and subsequently innu 
merable experiments have been carried out in a 
effort to understand their mechanism of action 
More recently modifications of “atherogenic” diet 
have been devised that are in addition “thrombx 
genic” (Thomas and Hartroft; Cireulation 19 :6/ 
1959), and we are attempting to elucidate th 
chemico-pathologie pathways involved with thes 
diets. 

Currently one aspect being explored is effect o 
“atherogenic-thrombogenic” diets on clot-lysis i 
rats. We developed methods (Tillman, Thomas 
O’Neal; Cireulation 20:989, 1959) by means o 
which we demonstrated that clot-lysis was pro 
longed in rats fed butter-containing, “atherogenic 
thrombogenic” diets as compared with rats fe: 
“normal” diets. 

Since the last report, our studies of clot-lysis 
have been extended in 3 areas: 1) Previous re 
sults have been confirmed in 2 additional ex 
periments involving 86 rats (43 pairs) with clots 
from rats fed “atherogenic-thrombogenic” diets 
resisting lysis significantly longer in 41 of the 43 
pairs (mean lysis-times also significantly differ 
ent). 2) An experiment has been performed in 
volving 46 rats in which plasmas were stored in 
liquid nitrogen at —171 C for a period of several 
days and differences between animals fed different 
diets could still be readily demonstrated, thus 
opening the way for development of methods for 
long-term comparative studies in man or animals. 
3) Experiments with 50 rats directed toward 
elucidating basic mechanisms have been earried 
out in which it has been shown that platelet solu- 
tions inhibit clot-lysis in the rat. 


110. Serum Cholesterol, Lipid Phosphorus and 
Atherosclerosis in Chickens: The Effect 
of Diet, Age, Sex and Sex Hormones 


Alice Trocchi and Donald L. Anderson. From 
the Poultry Science Department, University « 
Massachusetts, Amherst, Mass. 


The relation of specific serum lipids to atherc- 
sclerosis was studied in chicks maintained in a re} - 
licated experiment for 4, 8, 12 and 16 weeks of ag 
on various nonatherogenic regimens which eu - 
ployed dietary fat and sex hormone administratio) . 
By variance analysis significantly higher seru: 
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. olesterol was observed in birds fed the more 
turated fat diet (tallow) as compared to birds on 

e more unsaturated fat (corn oil) and control 
‘ets. Males had a significantly higher serum 

olesterol and atherosclerotic score than females. 

iethylstilbesterol in sesame oil, administered at 

0 pg/100 Gm. body weight every 3.5 days, 

rnifieantly elevated serum cholesterol, lowered 

rum cholesterol/lipid phosphorus (C/P) ratio 

d inereased abdominal atherosclerosis. Testos- 

rone proprionate at a dose of 20 pg/100 Gm. 

dy weight every 3.5 days showed no consistent 
«feet. 

Spontaneous abdominal atherosclerotic lesions, 
vbserved in birds as early as 8 weeks of age, 

ere augmented by high-fat diets and increased 
in severity as the birds matured. 

It is concluded that high (C/P) ratios do not 
necessarily predispose atherogenesis. Failure to 
cet a eonsistent correlation between serum cho- 
lesterol and atherosclerosis among the various 
treatments would suggest that a mechanism other 
(han or in addition to hypercholesterolemia is 
involved in the production of the pathology. Local 
and hormonal factors are implicated. 

SS 

111. Mast Cell Alterations in the Myocardium 

of Atherosclerotic Rats 


Bernard C. Wealer, Thomas E. Brown and 
Benjamin F,. Miller. From the May Institute for 


Medical Research, Cincinnati, Ohio. 


It has been suggested that connective tissue 
iiaist cells may be related to the development of 
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atherosclerosis because patients with this disease 
show a smaller number of mast cells than normals. 
In addition, the atherosclerosis-resistant rat pos- 
sesses a high number of mast cells in the myo- 
cardium while the more susceptible rabbit and 
chicken contain a low number. Repeated breeding 
without rest between litters will produce athero- 
sclerosis in the rat. The authors have found that 
unilateral nephrectomy and injection of ACTH 
intensify and increase the incidence of arterio- 
sclerosis. Animals selectively bred and sacrificed 
after successive breedings demonstrate progressive 
accumulation of acid mucopolysaccharides and 
subintimal fibrosis. Continu2d breeding, and in- 
jection of ACTH coupled with uninephrectomy, 
cause greater pooling of mucopolysaccharides and 
fibrosis along with accelerated arteriosclerosis. 
Mvyceardial tissue from male and female breeder 
rats was stained with toluidine blue and studied 
in conjunction with the progressive development 
of the atherosclerosis. As the atherosclerosis be- 
came more pronounced the population of the 
myocardial mast cells decreased. ACTH and 
uninephrectomy aggravated the atherosclerosis and 
caused the greatest decrease in myocardial mast 
cells; the reaction of mast cell granules was 
changed from metachromatic to orthochromatie, 
indicating the likelihood of active secretion with- 
out cellular lysis. It appears that mast cell granule 
discharge is influenced by secretory activity of the 
adrenal glands. Also, it seems possible that the 
discharge and disappearance of myocardial mast 
cells may contribute to the accumulation of mu- 
copolysaccharides in the experimental arterial 
lesions. 
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TIME LIMIT FOR PRESENTATION OF PAPERS 


Maximum is 10 Minutes for Presentation and 2? Minutes for Discussion 
2 


IDA Y 
OCTOBER 21, 


10:45 

First Session on 
CLINICAL CARDIOLOGY* 
Opera House — 9:00 A.M. to 12:30 P.M. 


11:05 


Chairman 
A. CARLTON ERNSTENE, Cleveland, Ohio 


Co-Chairman 
LEwIs E. JANUARY, Iowa City, lowa 

9:00 COMMEMORATION OF THE CENTE- 

NARY OF BIRTH OF WILLEM 

EINTHOVEN 

GEORGE E. Burcu, New Orleans, La. 
LEWIS A. CONNER MEMORIAL 

LECTURE: 

PHYSIOLOGY OF CIRCULATION AS 

VIEWED BY THE INTERNIST. 

EUGENE A. STEAD, JR., Durham, N. C. 


9:15 


SIMULTANEOUS SCIENTIFIC SESSIONS 
Follow Immediately in Rooms as Indicated. 


CLINICAL CARDIOLOGY SESSION 
Continues Immediately in This Room. 


10:00 ANNUAL BUSINESS MEETING OF THE 
COUNCIL 


10:30 INTERMISSION 


Joint Program with the 
AMERICAN COLLEGE OF CARDIOLOGY 


Chairman 
A. CARLTON ERNSTENE, Cleveland, Ohio 


10:00 


Co-Chairman 


JOHN S. LaDugE, New York, N. Y. 


MORN I 


N G 


1960 


EAR OXIMETRY IN CARDIAC DIAGNOSIS 


MALCOLM B. McI.Roy, San Francis 
Calif. 


OBJECTIVE EVIDENCE OF CARDIAC 
IMPAIRMENT: FUNCTIONAL TESTS. 


ROBERT A. BRUCE, Seattle, Wash. 


Symposium: 
ATRIAL ARRHYTHMIAS 
11:25 A.M. to 12:30 P.M. 

MECHANISM. 
GORDON K. MOE, Utica, N. Y. 
BIOCHEMICAL CHANGES. 
RICHARD BING, Detroit, Mich. 


DIAGNOSIS. 
E. GREY DIMOND, La Jolla, Calif. 


SIMULTANEOUS 
SCIENTIFIC 
SESSIONS 


Council on 
ARTERIOSCLEROSIS (1) 


Assembly Hall 1— 10:00 A.M. to 12:30 P.M. 


Chairman 


FORREST E, KENDALL, New York, N. Y. 


Co-Chairman 
OTTo J. PoLLAK, Dover, Del. 


COMPARATIVE EFFECTS OF THYROXIN 
ANALOGS AS HYPOCHOLESTEROLEMIC 
AGENTS. 


MauRIceE M. BEST and CHARLES li. 
DUNCAN, Louisville, Ky. 


* Category 2 postgraduate credit for members of the American Academy of General Practice. 
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FREQUENCY OF OVERWEIGHT, OBESITY, 
ELEVATED BLOOD PRESSURE AND SERUM 
CHOLESTEROL IN RAILROAD CLERKS AND 
SWITCHMEN. 

Henry L. TAYLOR, ANCEL KEys, HENRY 
W. BLACKBURN, THOMAS C. PUCHNER, 
and JOSEPH BROozEK, Minneapolis, Minn. 


HYPERLIPEMIA: TYPES AND DIFFERENTIAL 
DIAGNOSIS. 


BurTON S. SKLARIN, WINNIFRED SEEG- 
ERS, and KuRT HIRSCHHORN, New York, 
IN. ¥. 


EFFECTS OF FEEDING FATS WITH VARYING 
FATTY ACID COMPOSITION ON THE 
BLOOD AND TISSUE LIPIDS OF CEBUS 
MONKEYS. 

ROBERT W. WISSLER, RANDOLPH H. 
HUGHES, LAURENCE E. FRAZIER, and 
RICHARD A, RASMUSSEN, Chicago, IIl. 


INTERMISSION 


ANALYSIS OF THE FACTORS AFFECTING 
THE “RESTING” FREE FATTY ACID LEVEL 
IN NORMAL MAN. 

ROBERT F. KLEIN, Morton D. Boc- 


DONOFF, E. HARVEY ESTES, and DAVID 
M. SHAW, Durham, N. C. 


SPECIFICITY OF PLASMA FIBRINOGEN 
CHANGES FOR ATHEROSCLEROSIS. 


L. O. PILGERAM, A. C. SCHRAM, and 
D. MILLS, Minneapolis, Minn. 


CONTENT OF CEPHALINS IN THE PLASMA 
OF NORMAL SUBJECTS, PATIENTS WITH 
HYPERLIPEMIA AND HYPERCHOLESTER- 
OLEMIA, AND PATIENTS WITH CORO- 
NARY HEART DISEASE. 


MARTIN M. NOTHMAN and SAMUEL 
PROGER, Boston, Mass. 


PLASMA HEPARIN LEVELS. NORMAL VALUES 
AND CORRELATION WITH SERUM CHO- 
LESTEROL AND LOW-DENSITY LIPOPRO- 
TEINS. 


HYMAN- ENGELBERG, 


Beverly Hills, 
Calif. 


Council on 
RHEUMATIC FEVER AND 


CONGENITAL HEART DISEASE 
issembly Hall 2— 10:00 A.M. to 12:30 P.M. 


Chairman 


JAMES W. DUSHANE, Rochester, Minn. 


Co-Chairman 
LOWELL A. RANTZ, Palo Alto, Calif. 


ROGRAM OF THE 33RD SCIENTIFIC SESSIONS 


10:00 
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EARLY MANIFESTATIONS OF THE CARDIO- 
VASCULAR DISORDERS IN MARFAN SYN- 
DROME. 


ANGELOS C. PAPAIOANNOU, MaGNus H. 
AGUSTSSON, and BENJAMIN M. Ga- 
SUL, Chicago, IIl. 


HYPOXIA AND FETAL CARDIOVASCULAR 
ANOMALIES. 


BERNARD BAIRD and SHERBURNE F. 
Cook, Berkeley, Calif. 


ISOLATED VENTRICULAR SEPTAL DEFECT OF 
THE PERSISTENT COMMON ATRIOVEN- 
TRICULAR CANAL TYPE. 

HENRY N. NEUFELD, JACK L. TITUS, 
JAMES W. DUSHANE, Howarp B. 


BURCHELL, and JESSE E. EDWARDS, 
Rochester, Minn. 


USE OF A SHARP STYLET FOR INTERATRIAL 
SEPTAL PASSAGE OF THE RADIOPAQUE 
RIGHT HEART CATHETER INTO THE LEFT 
HEART. 


Don L. FISHER, GEORGE R. LOGSDON, 
and MAurIcE H. McCArFFrRey, Pitts- 
burgh, Pa. 


HEMODYNAMIC TECHNIC FOR THE DETEC- 
TION OF HYPERTROPHIC SUBAORTIC 
STENOSIS. 


EDWIN C. BROCKENBROUGH and EUGENE 
BRAUNWALD, Bethesda, Md. 


INTERMISSION 


CONTROLLED STUDY OF STREPTOCOCCAL 
PHARYNGITIS IN CHILDREN: FACTORS RE- 
LATED TO THE ATTACK RATE OF RHEU- 
MATIC FEVER. 


ALAN C., SIEGEL, GENE H. STOLLERMAN, 
and ELOISE E. JOHNSON, Chicago, IIl. 


INCIDENCE AND NATURE OF STREPTOCOC.- 
CAL INFECTION IN ADULT RHEUMATIC 
HEART DISEASE AS A BASIS FOR PENICIL- 
LIN PROPHYLAXIS. 

JOSEPH M. MILLER, PAUL FREMONT- 


SMITH, and ROSE L. BRETHAHN, Boston, 
Mass. 


RELATIONSHIP OF RHEUMATIC FEVER RE- 
CURRENCE RATE PER STREPTOCOCCAL IN- 
FECTION TO CLINICAL FEATURES IN THE 
PATIENT. 


ANGELO TARANTA, ALVAN R. FEIN- 


STEIN, HARRISON F. Woop, and RITA 
SIMPSON, Irvington-on-Hudson, N. Y. 


DEMONSTRATION OF PENICILLIN INHIBI- 
TION BY PHARYNGEAL FLORA IN PA- 
TIENTS TREATED FOR STREPTOCOCCAL 
PHARYNGITIS. 

STANLEY H. BERNSTEIN, MAXWELL 


STILLERMAN, and CHARLES M. SAMET, 
New Hyde Park, N. Y. 





AMERICAN HEART ASSOCIATIO) 


RIDA Y AFTERNOON 
OCTOBER 21, 1960 


Second Session on 


CLINICAL CARDIOLOGY 


Arranged by the 
COUNCIL ON CLINICAL CARDIOLOGY 
and the COUNCIL ON 
RHEUMATIC FEVER AND CONGENITAL HEART 
DISEASE 


Opera House — 2:00 P.M. to 5:00 P.M. 


Chairman 
KATHERINE D. BROWNELL, New York, N. Y. 


Co-Chairman 
MICHAEL A. Corrapo, Washington, D. C. 


2:00 PANEL ON CURRENT THERAPY FOR RHEU- 
MATIC FEVER. 


2:00 P.M. TO 2:45 P.M. 
Moderator: 
LOWELL A. RANTZ, Palo Alto, Calif. 
Participants: 
EDWARD FISCHEL, New York, N.Y. 
CHARLES H. RAMMELKAMP, JR., 
Cleveland, Ohio 


HARRISON F. Woop, 
Wallingford, Conn. 


FACTORS DETERMINING THE ATTACK RATE 
OF RHEUMATIC FEVER. 


GENE H. STOLLERMAN, Chicago, IIl. 


EVOLUTION OF RHEUMATIC HEART DISEASE 
IN CHILDREN: U.K.-U.S. COOPERATIVE 
CLINICAL TRIAL OF ACTH, CORTISONE, 
AND ASPIRIN. 


Davip D. RUTSTEIN, Boston, Mass. 


INTERMISSION 


ELECTROCARDIOGRAM IN LEFT-TO-RIGHT 
SHUNTS IN CONGENITAL HEART DISEASE. 


JOHN KEITH, Toronto, Canada 


EVALUATION OF THE RAPID DIAGNOSIS OF 
GROUP A STREPTOCOCCI BY FLUORES- 
CENT ANTIBODY TECHNICS. 


DONALD A. YARASHUS and ALAN C. 
SIEGEL, Chicago, IIl. 


4:15 ATRIOVENTRICULAR NODAL TACHYCARC 
WITH BLOCK. 


ALFRED PICK and RICHARD LANGE. - 
porF, Chicago, Ill. 


GRAHAM STEELL MURMUR VERSUS AORT! 
REGURGITATION IN RHEUMATIC HEART 
DISEASE: RESULTS OF AORTIC VALV.- 
LOGRAPHY. 

VINCENT RUNC®@, WILLIAM MOLNs ., 


CHARLES V. MECKSTROTH, and JOSEP | 
M. RYAN, Columbus, Ohio 


CONGENITAL HEART DISEASE IN THE FIFT 
TO EIGHTH DECADES OF LIFE. 


JUNE M. FISHER, WILLIAM R. WILSON, 
and ERNEST O. THEILEN, Jowa City, 
Iowa 


SIMULTANEOUS 
SCIENTIFIC 
SESSIONS 


Council on 
CIRCULATION 


Assembly Hall 1— 2:00 P.M. to 5:00 P.M. 


Chairman 
WILLIAM GOLDRING, New York, N. Y. 


Co-Chairman 
ALBERT A. BRUST, Cincinnati, Ohio 


HEMODYNAMIC EFFECTS OF FULL PHASE 
NEGATIVE PRESSURE BREATHING. 


HYMAN W. PALEy, JAMES J. LEONARD, 
G. W. N. EGcers, Jr., WILLIAM J. 
DEGROOT, and JAMES V. WARREN, Gul- 
veston, Texas 


CIRCULATORY ADAPTATIONS IN HEREDI- 
TARY ANEMIA. 


GERARD M. TuRINO, SYLVIA P. GR'F- 
FITHS, SIDNEY BLUMENTHAL, JAMES \. 
Wo LFF, and ALFRED P. FISHMAN, New 
York N.Y. 


EFFECTS OF TILTING ON PRESSURES, FLO’Y, 
AND VOLUME IN THE PULMONARY VA.- - 
CULAR BED. 


WILLIAM R. MILNOR and CHARLES J. 
McGarr, Baltimore, Md. 
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:45 


HEMODYNAMIC AND MYOCARDIAL MET- 

ABOLIC RESPONSE TO CIGARETTE SMOK- 
ING IN NORMAL AND CORONARY SUB- 
JECTS. 
TIMOTHY J. REGAN, Jersey City, N. J., 
MARTIN J. FRANK, JOHN T. McGINTY, 
Detroit, Mich., HARPER K. HELLEMS, 
Jersey City, N. J., and RIcHaRD J. 
BING, Detroit, Mich. 


RELATIONSHIP BETWEEN BLOOD CONCEN- 
TRATION OF NOREPINEPHRINE, CARDIAC 
OUTPUT, AND RESISTANCE. 

ROBERT EICH, RICHARD CUDDY, HAROLD 


SMULYAN, and JOSEPH Barry, Syra- 
cuse, N. Y. 


EFFECT OF TOBACCO SMOKING ON THE 
CLOTTING PROCESS IN MAN AS MEAS- 
URED BY THROMBELASTOGRAPHY. 


ORVILLE Horwitz and DONALD S. WAL- 
porF, Philadelphia, Pa. 


INTERMISSION 


STUDIES OF THE RELATION BETWEEN THE 
IN VIVO ANTITHROMBOTIC AND IN VITRO 
ANTICOAGULANT ACTIONS OF DICUM- 
AROL. 


DANIEL DEYKIN, STANFORD WESSLER, 
and STANLEY M. REIMER, Boston, Mass. 


EFFECT OF VARIATIONS IN CARDIAC OUT- 
PUT AND DIASTOLIC FILLING PERIOD 
UPON THE MITRAL DIASTOLIC GRADIENT. 
PHILIP SAMET, LEONARD M. SILVER- 
MAN, WILLIAM H. BERNSTEIN, and 
RoBerT S. LITWAK, Miami Beach, Fla. 


MYOCARDIAL INFARCTION AND ATRIAL 
ARRHYTHMIAS: CLINICAL, PATHOLOGIC 
AND EXPERIMENTAL STUDIES. 


THOMAS N. JAMEs, Detroit, Mich. 


VASOMOTOR RESPONSE OF THE VITAL 
ORGANS DURING CARDIAC ARRHYTH- 
MIAS. 


Davip W. IRVING and ELiot Corpay, 
Los Angeles, Calif. 


REGIONAL FLOW-PRESSURE RELATIONSHIPS 
IN RESPONSE TO VASOACTIVE DRUGS IN 
THE INTACT DOG AND SHEEP. 


N. S. ASSALI and A. WESTERSTEN, Los 
Angeles, Calif. 


Council on 
ARTERIOSCLEROSIS (11) 


Assembly Hall 2— 2:00 P.M. to 5:00 P.M. 


Chairman 


CAMPBELL MOSES, JR., Pittsburgh, Pa. 


Co-Chairman 


AARON KELLNER, New York, N. Y. 


EFFECT OF LIPEMIA ON THE DISAPPEAR- 
ANCE RATE OF INTRAVENOUSLY ADMIN- 
ISTERED RADIOACTIVE FAT. 

DONALD BERKOWITZ, JOHN J. SPITZER, 
MILLARD N. CROLL, and Davip M. 
SKLAROFF, Philadelphia, Pa, 


SERUM LIPIDS AND ARTERIOSCLEROSIS IN 
PROSTATIC CANCER PATIENTS. 


GEORGE F. MEISSNER and CONSTANCE 
C. MOEHRING, Providence, R. I. 


SERUM LIPIDS IN MEN RECEIVING HIGH 
CHOLESTEROL AND CHOLESTEROL-FREE 
DIETS. 

WILLIAM E. CONNOR, ROBERT E. 


HopGcEs, and ROBERTA BLEILER, Jowa 
City, Iowa 


VASCULARIZATION OF IN SITU AND INTRA- 
OCULARLY TRANSPLANTED ATHEROMA- 
TOUS PLAQUES IN RABBITS. 


A. C. HIGGINBOTHAM and F. H. Hic- 
GINBOTHAM, Morgantown, W. Va. 


BIOCHEMICAL STUDIES IN FULL-BLOODED 
NAVAJO INDIANS: II. LIPIDS AND LIPO- 
PROTEINS. 


RoBerT J. KOSITCHEK, MOSES WURM, 
and REUBEN STRAUS, Burbank, Calif. 


INTERMISSION 


CORONARY ARTERIAL CALCIFICATION. 


Davip H. BLANKENHORN, Los Angeles, 
Calif. 


PROGNOSIS AND SERUM LIPIDS IN SUR- 
VIVORS OF MYOCARDIAL INFARCTION. 


Rosert D. Rog, ALICK LITTLE, and 
HENRY M. SHANOFF, Toronto, Canuda 


INTERRELATION OF CORONARY OCCLU- 
SION, INTERCORONARY ANASTOMOSIS, 
MYOCARDIAL INFARCTION AND ANGINA 
PECTORIS IN 250 PATIENTS. 

ROBERT B. ALLISON, FELIX L. Roori- 
GUEZ, WALTER H. ABELMANN, and 
LAURENCE B. ELLIS, Boston, Mass. 
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4:15 


4:30 


FREQUENCY OF CORONARY THROMBI AS 
RELATED TO DURATION OF SURVIVAL 
FROM THE ONSET OF ACUTE FATAL EPI- 
SODES OF MYOCARDIAL ISCHEMIA. 
Davip M. SPAIN, Brooklyn, N. Y., and 
VicToriA A. BRADEsS, Valhalla, N. Y. 


CLINICOPATHOLOGIC STUDY OF THE FEA- 
SIBILITY OF DIRECT SURGICAL TREATMENT 
FOR OCCLUSIVE CORONARY-ARTERY DIS- 
EASE. 


HARRY A. SWEDLUND, RICHARD W. P. 
ACHOR, and JESSE E. Epwarps, Roches- 
ter, Minn. 


DAY 


OCTOBER 


“FIRESIDE CONFERENCES” 


American Heart Association 


Jointly with the 


American College of Cardiology 


8:30 P.M. to 10:30 P.M. 


Sheraton-Jefferson Hotel 
Conference nos. 1-13 


NEW DRUGS IN THE TREATMENT OF 
HYPERTENSION. 


.WALTER M. KIRKENDALL, Iowa City, 
Towa, Epwarp D. FREISs, Washington, 
D. C., and JOHN H. Moyer, Philadel- 
phia, Pa. (ROOM 1) 


SURGERY FOR INSUFFICIENT VALVULAR 
LESIONS. 


C. A. HUFNAGEL, Washington, D. C., 
HENRY ZIMMERMAN, Cleveland, Ohio, 
and RoperT GLOVER, Philadelphia, Pa. 
(ROOM 2) 


SURGERY FOR STENOTIC VALVULAR 
LESIONS. 


J. L. EHRENHAFT, Iowa City, Iowa, 
DWIGHT E. HARKEN, Boston, Mass., 
and W. M. Likorr, Philadelphia, Pa. 
(ROOM 3) 


PULMONARY HYPERTENSION AS A LIMITING 
FACTOR IN SURGERY FOR CONGENITAL 
HEART DISEASE. 


C. WALTON LILLEHEI, Minneapolis, 
Minn., H. W. MARSHALL, Rochester, 
N. Y., and S. FRANK REpDo, New York, 
N.Y. (ROOM 4) 


AMERICAN HEART ASSOCIATION 


Council on” 


COMMUNITY SERVICE AND 
EDUCATION 


Jointly with 
AMERICAN DENTAL ASSOCIATION 
MEDICAL-DENTAL SESSION 


Assembly Hall 3 — 2:00 P.M. to 5:00 P.M. 


For detailed information, 
see last page of Program. 


~ 


EV ENIN G 
21, 1960 


5. MAJOR VESSEL REPLACEMENT. 


MICHAEL E. DE _ BAKEY, Houston 
Texas, EpGAR V. ALLEN, Rochester, 
Minn., and A. W. HUMPHRIES, Cleve- 
land, Ohio (SOUTH ROOM) 


TREATMENT OF CARDIAC ARRHYTHMIAS. 


SAMUEL S. BELLET, Philadelphia, Pa., 
REUBEN BERMAN, Minneapolis, Minn., 
and EvioT Corpay, Los Angeles, Calif. 
(ROOM 6) 


PROBLEMS IN THE CONTROL OF ANTI- 
COAGULANT THERAPY: INDICATIONS 
AND LIMITATIONS. 


KENNETH H. BRINKHOUS, Chapel Hill, 
N. C., IRVING S. WRIGHT, New York, 
N. Y., and RoBert G. SIEKERT, Roch- 
ester, Minn. (ROOM 7) 


FIBRINOLYSIS IN PRACTICE. 


EUGENE E. CLIFFTON, 
N. Y., Oscar RatTNorr, Cleveland, 
Ohio, and ANTHONY FLETCHER, St. 
Louis, Mo. (ROOM 8) 


New York, 


TREATMENT OF CARDIOGENIC SHOCK. 


JOHN SAMPSON, San Francisco, Calif. 
RICHARD Lyons, Syracuse, N. Y., anc 
LYsLE H. PETERSON, Philadelphia, Pa 
(ROOM 9) 


OFFICE DIAGNOSIS OF CONGENITAL 
HEART DISEASE. 


ALEXANDER S. NApbAs, Boston, Mass. 
BENJAMIN M. GASUL, Chicago, Ill 
and Howarp B. BURCHELL, Rocheste) 
Minn. (IVORY ROOM) 


MANAGEMENT OF ANGINA PECTORIS. 


GEORGE C. GRIFFITH, Los Angeles 
Calif., HERRMAN L. BLUMGART, Boston 
Mass., and Louis F. BisHop, New York. 
N. Y. (IVORY ROOM) 
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METHODS FOR THE MANAGEMENT OF 
HYPERLIPEMIA. 


HERPLRT POLLACK, New York, N. Y., 
JEREMIAH STAMLER, Chicago, IIl., and 
ROBERT E. OLSON, Pittsburgh, Pa. 
(GOLD ROOM) 


RECENT ADVANCES IN DIAGNOSIS AND 
TREATMENT OF RHEUMATIC FEVER. 
GENE H. STOLLERMAN, Chicago, IIl., 
MILTON S. SASLAW, Miami, Fla., and 


JOSEPH M. MILLER, Boston, Mass. 
(GOLD ROOM) 


Statler-Hilton Hotel 
Conference nos. 14-25 


APPLIED PHONOCARDIOGRAPHY. 


Victor A. McKusick, Baltimore, Md., 
J. Scott BUTTERWORTH, New York, 
N. Y., and ALpo A, LursabA, Chicago, 
Ill. (FOYER I) 


CARDIAC FUNCTION TESTS. 


ROBERT A. Bruce, Seattle, Wash., 
RICHARD GORLIN, Boston, Mass., and 
ISAAC ey Philadelphia, Pa. 
(FOYER II) 


REFRACTORY CARDIAC FAILURE. 
CHARLES A. R. CONNOR, New York, 
N. Y., E. Grey Dimonp, La Jolla, 


Calif., and ALBERT RUBIN, New York, 
1). Y. (FOYER III) 


EVALUATION OF RADIOGRAPHIC TECH- 
NICS IN CARDIOVASCULAR DISEASE. 
F. MASON SONES, JR., Cleveland, Ohio, 
ISRAEL STEINBERG, N ew York, ie 
and Louis A. SOLOFF, Philadelphia, Pa. 
(BALLROOM) 


SURGICAL TREATMENT OF CORONARY 
HEART DISEASE. 
CHARLES P. BAILEY, New York, N. Y., 
ARTHUR M. VINEBERG, Montreal, Can- 


ada, and STACEY B. Day, Minneapolis, 
Minn. (LOS ANGELES ROOM) 


SATURDAY 


OCTOBER 22, 


Third Session on 
CLINICAL CARDIOLOGY 
Arranged by the 
COUNCIL ON CLINICAL CARDIOLOGY 
and the COUNCIL ON 
HIGH BLOOD PRESSURE RESEARCH 


Opera House — 9:00 A.M. to 12:00 Noon 


Chairman 
‘RANCIS L. CHAMBERLAIN, San Francisco, Calif. 


19. CARDIAC RESUSCITATION. 


HucH E. STEVENSON, Columbia, 
OsLER A. ABBOTT, Atlanta, Ga., 
PAUL M. ZOLL, Boston, Mass. 
(WASHINGTON ROOM) 


EVALUATION OF TECHNICS FOR MEASUR- 
ING CARDIAC OUTPUT. 


EUGENE BRAUNWALD, Bethesda, Md., 
EARL H. Woop, Rochester, Minn., and 
LEWIS DEXTER, Boston, Mass. 
(DALLAS ROOM) 


DIFFERENTIAL DIAGNOSIS OF CARDIO- 
GENIC PAIN. 


E. CowLes ANDRUS, Baltimore, Md., 
EpcarR HULL, New Orleans, . La, and 
SIMON DACK, New York, 
(CLEVELAND ROOM) 


EFFECT OF ENVIRONMENT AND STRESS 
UPON PATIENTS WITH CARDIOVASCULAR 
DISEASE. 


GEORGE E. BurcH, New Orleans, La., 
HERMAN K. HELLERSTEIN, Cleveland, 
Ohio, and STEWART G. WoLF, Okla- 
homa City, Okla. (DETROIT ROOM) 


CHANGES IN MYOCARDIAL METABOLISM 
IN HEART DISEASE. 


RICHARD J. BING, Detroit, Mich., DoN- 
ALD E. GREGG, Washington, D. C., and 
WILLIAM H. DANFORTH, St. Louis, Mo. 
(MISSOURI ROOM) 


PLACE OF VECTORCARDIOGRAPHY IN THE 
PRACTICE OF CARDIOLOGY. 


ROBERT P. GRANT, Bethesda, Md., 
DEMETRIO SODI-PALLARES, Mexico City, 
Mexico, _ ARTHUR GRISHMAN, New 
York, N. 

(DANIEL ‘BOONE ROOM) 


MANAGEMENT OF COR PULMONALE. 


GEORGE R. MENEELY, Nashville, Tenn., 
G. W. H. SCHEPERS, Wilmington, Del., 
and J. L. PATTERSON, JR., Richmond, 
Va. (ST. CHARLES ROOM) 


Mo., 
and 


MORNING 
1960 


Co-Chairman 
KENNETH G. KOHLSTAEDT, Indianapolis, Ind. 


Symposium: 
PROBLEMS IN THE DIAGNOSIS AND 
TREATMENT OF CURABLE HYPERTENSION 
9:00 A.M. to 10:30 A.M. 


Moderator 
SIBLEY W. HOOoBLER, Ann Arbor, Mich. 


9:00 RENAL ARTERIAL DISEASE. 


EUGENE F. PoutasssE, Cleveland, Ohio 





PHEOCHROMOCYTOMA. 

GRACE M. Rotn, Albuquerque, N. M. 
PRIMARY ALDOSTERONISM. 

JEROME W. CONN, Ann Arbor, Mich. 
COARCTATION OF THE AORTA. 

JOHN W. ECKSTEIN, Jowa City, lowa 
CHRONIC PYELONEPHRITIS. 

ROBERT M. KarkK, Chicago, Ill. 


INTERMISSION 


RELATIONSHIP BETWEEN ARTERIAL PRES- 
SURE AND EXERTIONAL ANGINA PEC- 
TORIS IN HYPERTENSIVE PATIENTS. 

A. J. GEORGOPOULOS, F. MASON SONEs, 
Jr., and I. H. PaGe, Cleveland, Ohio 
CLINICAL EXPERIENCE WITH A NEW ANTI- 
HYPERTENSIVE AGENT—GUANETHIDINE. 
JOHN T. EAGAN and EDWARD S. 

ORGAIN, Durham, N. C. 

CHANGES IN MORTALITY RATES OF SUR- 

GICALLY AND MEDICALLY TREATED PA- 
TIENTS WITH HYPERTENSIVE DISEASE 
OVER A TEN-YEAR PERIOD. 
DERA KINSEY, HERBERT SISE, GEORGE 
P. WHITELAW, RAYMOND WALTHER, 
and REGINALD H. SMITHWICK, Boston, 
Mass. 

INTERRELATION BETWEEN CORONARY 
HEMODYNAMICS AND THE ELECTRO- 
CARDIOGRAM DURING EXERCISE. 
RICHARD J. WAGMAN, JOSEPH V. MEs- 
SER, HERBERT J. LEVINE, WILLIAM A. 
NEILL, and RICHARD GORLIN, Boston, 
Mass. 

PRECORDIAL ELECTROCARDIOGRAM DUR- 
ING EXERCISE. 

RAMON F. ABARQUEZ, ALVIN H. FREI- 


MAN, FREDRIC REICHEL, and JOHN S. 
LADuE, New York, N.Y. 


SIMULTANEOUS SCIENTIFIC SESSIONS 


BIOPHYSICAL METHODS IN THE STUDY 
OF THE CIRCULATION 


Assembly Hall 1— 9:00 A.M. to 12:00 Noon 


Chairman 
CHARLES E. KOSSMANN, New York, N. Y. 


Co-Chairman 
WILLIAM R, MILNor, Baltimore, Md. 


9:00 NEW ANGIOCARDIOGRAPHIC SIGN OF 
AORTIC REGURGITATION: ITS UTILIZA- 
TION FOR THE MEASUREMENT OF 
REGURGITANT FLOW. 


RENE A. ARCILLA, MAGNUS H. AGusTs- 
SON, ZWI STEIGER, and BENJAMIN M. 
GASUL, Chicago, Ill. 


AMERICAN HEART ASSOCIATIO> 


9:15 SELECTIVE LEFT HEART CINECARDIOANGI- 
OGRAPHY IN THE DIAGNOSIS OF AC- 
QUIRED HEART DISEASE. 
WALTER E. JUDSON, EUGENE ( 
KLATTE, and NANCY H. RAuscH, In 
dianapolis, Ind. 

STROKE VOLUME AND CARDIAC OUTPUT 

MEASUREMENT IN THE INTACT ANIMAL 
WITH AN ELECTROMAGNETIC FLOW- 
METER. 


JULIEN I. E. HOFFMAN, ABRAHAM Guz 
R. ROLLA SpPoTts, and WILLIAM I 
WEIRICH, San Francisco, Calif. 


LEFT VENTRICULAR EJECTION VELOCITY 
AND ACCELERATION STUDIES IN INTACT 
MAN. 


SAMUEL M. Fox, III, G. Octo BARNET? 
ALEXANDER J. MALLOS, DONALD L 
Fry, and JOSEPH.C. GREENFIELD, JR. 
Bethesda, Md. 

DIAGNOSIS OF PERICARDIAL EFFUSION BY 
RADIOISOTOPE SCANNING. 
HENRY N. WAGNER, JR., JOHN G. 


MCAFEE, and JAMES M. Moz.Ley, Bal- 
timore, Md. 


DIAGNOSIS OF CONGENITAL HEART DIS- 
EASE FROM CLINICAL DATA USING A 
DIGITAL COMPUTER. 

HoMER R. WARNER, L. GEORGE VEASY, 
ALAN F. TORONTO, and ROBERT E. 
STEPHENSON, Salt Lake City, Utah 


INTERMISSION 


CLINICAL APPRAISAL OF THE VECTOR- 
CARDIOGRAM IN 207 CASES OF MYO- 
CARDIAL INFARCTION (FRANK SYSTEM). 
PAUL G. HUGENHOLTZ, CLAUDE E. 


FORKNER, JR., and HAROLD D. LEVINE, 
Boston, Mass. 


COMPARATIVE PROXIMITY AND REMOTE- 
NESS CHARACTERISTICS OF CONVEN- 
TIONAL ELECTROCARDIOGRAPHIC LEADS: 
RELATIONSHIP TO THE ELECTRO- 
POSITION CONCEPT. 

JOHN W. EVANS, BLAIR D. ERs, and 
DANIEL A. Bropy, Memphis, Tenn. 


EFFECTS OF LOW OXYGEN TENSION AND 
OF ISCHEMIA ON CARDIAC CONDUC- 
TION. 


ALBIN A. BAGDONAS, JACKSON H. 
STUCKEY, BRIAN F. HOFFMAN, JUAN 
PIERA, and NORMAN S. AMER, Brook- 
lyn, N. Y. 


APPLICATION OF AN INTRAVASCULAR 
ELECTRODE FOR THE RECORDING OF 
INDICATOR-DILUTION CURVES. 

PETER L. FROMMER, WILLIAM W. PFAFF, 
EUGENE BRAUNWALD, and ANDREW G. 
Morrow, Bethesda, Md. 

HYDROGEN-PLATINUM ELECTRODE SYS- 

TEM IN DETECTION OF CARDIAC SHUNTS. 


ALBERT L. HYMAN, EDWARD S. HYMAN, 


ANTHONY QUIROZ, and JAMES GANTT, 
New Orleans, La. 
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Council on 
CARDIOVASCULAR SURGERY (I) 
issembly Hall 2— 9:00 A.M. to 12:00 Noon 


Chairman 
FRANK L. GERBODE, San Francisco, Calif. 


Co-Chairman 
WILLIAM W. L. GLENN, New Haven, Conn. 


9:00 FOUR-YEAR EVALUATION OF SURGICAL 
CORRECTION OF MITRAL REGURGITATION 
BY THE OPEN TECHNIC. 


EARLE B. Kay and H. A. ZIMMERMAN, 
Cleveland, Ohio 


REPORT ON THE TREATMENT OF THREE 
PATIENTS WITH AORTIC INSUFFICIENCY 
AND VENTRICULAR SEPTAL DEFECT BY 
PLICATION OF A PROLAPSED AORTIC 
VALVE CUSP. 

FRANK C. SPENCER, HENRY T. BAHN- 


SON, and CATHERINE A, NEILL, Balti- 
more, 


PRE- AND POSTOPERATIVE ASSESSMENT OF 
AORTIC STENOSIS. 


MARTIN LEES, ANNA J. HAUCK, ABRA- 
HAM M. RUDOLPH, ALEXANDER S. 
NADAS, and ROBERT E. Gross, Boston, 
Mass. 


SIGNIFICANCE OF ATRIAL FIBRILLATION 
AND ARTERIAL EMBOLIZATION IN RHEU- 
MATIC MITRAL VALVE DISEASE. 


RoDMAN E. TABER and CONRAD R. 
LaM, Detroit, Mich. 


SURGICAL TREATMENT OF AORTIC AND 
MITRAL VALVE LESIONS UTILIZING 
PROSTHESES. 


C. WALTON LILLEHE!I, Davin M. Lona, 
JR., ROBERT D. SELLERS, and RICHARD 
L. Varco, Minneapolis, Minn. 
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10:15 SURGICAL TREATMENT OF RENOVASCULAR 


HYPERTENSION. 


GEORGE C. Morris, JR., MICHAEL E. 
De BAKEY, DENTON A. COOLEY, and 
E. STANLEY CRAWFORD, Houston, Texas 


INTERMISSION 
MICRO-VASCULAR SURGERY: NEW HORIZON 
IN CORONARY ARTERY SURGERY. 


JuLIus H. JacoBson, II, DONALD B. 
MILLER, .and ERNESTO SUAREZ, Burling- 
ton, Vt. 

POSTVENTRICULOTOMY RIGHT BUNDLE- 
BRANCH BLOCK: ITS ETIOLOGY. 

C. JOAN COGGIN, ELLSWORTH E. WARE- 
HAM, and RONALD H. SELVESTER, Los 
Angeles, Calif. 

CARDIAC ARRHYTHMIAS FOLLOWING IN- 
TRACARDIAC SURGERY. 

MICHAEL D. RABBINO, New York, 
N. Y., LEONARD S. DREIFUS, and WIL- 
LIAM LIKOFF, Philadelphia, Pa. 

EFFECT OF TEMPERATURE ON VENTRICULAR 
FUNCTION IN THE DOG WITH COMPLETE 
HEART BLOCK. 

VALLEE L. WILLMAN, Hector S&S. 
HOWARD, and C. ROLLINS HANLON, 
St. Louis, Mo. 

PHYSIOLOGIC STUDIES IN PATIENTS WITH 
PARTIAL SURGICAL CORRECTION OF 
TRANSPOSITION OF THE GREAT VESSELS. 


MILTON H. PAUL, ROBERT A. MILLER, 
and THOMAS G. BAFFES, Chicago, IIl. 


Council on 


COMMUNITY SERVICE AND 
EDUCATION 


SESSION FOR NURSES (A.M.) 
Assembly Hall 3 — 9:30 A.M. to 12:00 Noon 


For detailed information, 
see last page of Program. 


SATURDAY AFTERNOON 
OCTOBER 22, 1960 


Fourth Session on 


CLINICAL CARDIOLOGY 


Arranged by the 
COUNCIL ON CLINICAL CARDIOLOGY 
and the 
COUNCIL ON CIRCULATION 


Opera House — 2:00 P.M. to 5:00 P.M. 


Chairman 
HERBERT CHASIS, New York, N. Y. 


Co-Chairman 
WriGHT R. ADAmMs, Chicago, IIl. 


2:00 PRESENTATION OF ALBERT LASKER AWARD 
TO 
KARL PAUL LINK 
EpGArR V. ALLEN 
IRVING S. WRIGHT 
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2:15 GEORGE E. BROWN MEMORIAL 


Symposium: 
LECTURE: 


VENTRICULAR SEPTAL DEFECTS 


CLINICAL PHYSIOLOGY OF THE 
SPLANCHNIC CIRCULATION. 


STANLEY E. BRADLEY, New York, N.Y. 
SIMULTANEOUS SCIENTIFIC SESSIONS 


Follow Immediately in Rooms as Indicated. 


3:10 


CLINICAL CARDIOLOGY SESSION 


Continues Immediately in This Room. 


CLINICAL SIGNIFICANCE OF THE PUL- 
MONARY COLLATERAL CIRCULATION. 


ALFRED P. FISHMAN, New York, N.Y. 
INTERMISSION 


EVIDENCE FOR THE PRODUCTION OF A 
RIGHT-TO-LEFT SHUNT BY AUTOLOGOUS 
PULMONARY EMBOLI. 


MyroN STEIN, CLAUDE E. FORKNER, 
Jr., Boston, Mass., EUGENE D. ROBIN, 
Pittsburgh, Pa., GEORGE S. KURLAND, 
and STANFORD WESSLER, Boston, Mass. 

RECURRENT PULMONARY EMBOLISM AS A 
REMEDIABLE CAUSE OF CHRONIC HEART 
FAILURE. 

EDWARD A. EDWARDS, LEWIS DEXTER, 
and WILLIAM C. DONAHUE, Boston, 
Mass. 

PULMONARY ARTERIOVENOUS FISTULAS: 
PHYSIOLOGIC AND CLINICAL CONSID- 
ERATIONS. 

JOHN H. MOYER and ALBERT N. BREsT, 
Philadelphia, Pa. 

SURGICAL STUDIES OF THE LYMPHATICS. 
CALLISTO DANESE and JOHN M. How- 
ARD, Philadelphia, Pa. 

FALL OF SERUM POTASSIUM CONCEN- 
TRATION AND APPEARANCE OF CARDIAC 
ARRHYTHMIAS DURING INFUSION OF 
POTASSIUM WITH GLUCOSE IN PATIENTS 
WITH HYPOPOTASSEMIA. 


ARTHUR S. KUNIN, Borys SURAWICZ, 
and ETHAN A. Sims, Burlington, Vt. 


SIMULTANEOUS SCIENTIFIC SESSIONS 


Council on 
CARDIOVASCULAR SURGERY 
Jointly with 
Council on 


RHEUMATIC FEVER AND 
CONGENITAL HEART DISEASE 


Assembly Hall 1— 3:00 P.M. to 5:30 P.M. 


Chairman 
OSCAR CREECH, New Orleans, La. 


Co-Chairman 


EpwarRb C, LAMBERT, Buffalo, N. Y. 


3:00 P.M. to 4:00 P.M. 


Moderator: 
HENRY SWAN, Denver, Colo. 


MEDICAL ASPECTS. 
JAMES W. DUSHANE, Rochester, Minn. 
RADIOLOGIC ASPECTS. 


RICHARD GREENSPAN, New Haven, 
Conn. 


SURGICAL ASPECTS. 
C. ROLAND HANLON, St. Louis, Mo. 
DISCUSSION 


INTERMISSION : 


PATHOLOGIC METHODS FOR THE STUDY 
OF THE ENTIRE CONGENITALLY MAL- 
FORMED HEART FOR ELECTROCARDIO- 
GRAPHIC AND PHYSIOLOGIC CORRE- 
LATION. 

MAURICE LEV and URSULA F. ROWLATT, 
Chicago, Ill. 

EIGHT-YEAR EVALUATION OF THE DAM- 

MANN-MULLER PROCEDURE. 


JAMES A. MCEACHEN and RopNey a 
SMITH, Santa Monica, Calif. 


CIRCULATORY BYPASS OF THE RIGHT SIDE 

OF THE HEART: VI. SUPERIOR VENA CAVA- 
RIGHT PULMONARY ARTERY ANASTO- 
MOSIS: EXPERIMENTAL BACKGROUND 
AND CLINICAL APPLICATION. 
WILLIAM W. L. GLENN, NELSON K. 
ORDWAY, REMEDIOS SUNICO, RUTH 
WHITTEMORE, and MARIE J. BROWNE, 
New Haven, Conn. 


SUPRAVALVULAR AORTIC STENOSIS: EX- 
PERIENCES WITH THREE YOUNG MALES. 
CHARLES F. WooLEY, DON M. Hosier, 
RICHARD W. BooTH, WILLIAM MOLNAR, 


Howarp D, Srirak, and JosEPH M. 
- RYAN, Columbus, Ohio 


ENDOCARDIAL CUSHION DEFECTS: DIAG- 
NOSIS AND TECHNIC OF SURGICAL 
REPAIR. 


FRANK GERBODE, J. BRUCE JOHNSTON, 
SAUL ROBINSON, GEORGE A. HARKINS, 
and JOHN J. OsBorn, San Francisco, 
Calif. 


Council on 


HIGH BLOOD PRESSURE RESEARCH 
Assembly Hall 2— 3:00 P.M. to 5:30 P.M. 


Chairman 


EDWARD D. FREIs, Washington, D. C. 


Co-Chairman 


MILTON MENDLOWITZ, New York, N. Y. 
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3:00 ANGIOTENSIN SKIN TEST IN NORMOTEN- 
SIVE AND HYPERTENSIVE HUMANS. 
BENJAMIN JABLONS, New York, N. Y., 
PaQuiITA E. MANULAT, Cebu, Philip- 
pine Islands, EIN S. HAHN, Seoul, 
Korea, PANYA NAKVANICH, Bangkok, 
Thailand, and Rosario C, SALvo, Ma- 
nila, Philippine Islands 

DIGITAL VASCULAR REACTIVITY TO HYPER- 
TENSIN Il IN NORMOTENSIVE SUBJECTS 


AND IN PATIENTS WITH PRIMARY HYPER- 
TENSION. 


MILTON MENDLOWITZ, NOSRAT NAFT- 
CHI, ROBERT L. WoLr, and STANLEY 
E. GITLow, New York, N. Y. 

HEMODYNAMIC EFFECTS OF ANGIOTEN- 
SIN IN MAN. 


PAUL N. Yu, MILTON N. Luria, JAMES 
K. FINLAYSON, and C. ALPHEUS STAN- 
FIELD, Rochester, N. Y. 

RELEASE OF RENAL PRESSOR SUBSTANCE 
IN HYPERTENSIVE RATS. 


GEORGES M. C. Masson and TERuUO 
OMAE, Cleveland, Ohio 


INTERMISSION 


SUSCEPTIBILITY OF RENAL HYPERTENSIVE 
RATS TO PYELONEPHRITIS AND THE PRE- 
DISPOSITION OF PYELONEPHRITIC RATS 
TO HYPERTENSION. 

ALVIN P. SHAPIRO and JEAN L. KOBER- 
NICK, Pittsburgh, Pa. 

PREDICTIVE TESTS IN UNILATERAL RENAL 

HYPERTENSION: CRITICAL ANALYSIS OF 


SATURODA Y 


Council on 
COMMUNITY SERVICE AND 
EDUCATION 
Statler-Hilton Hotel, Missouri Room 
8:00 P.M. to 10:00 P.M. 


EMINAR ON NUTRITION (for Heart Associa- 
tion Affiliate and Chapter Representatives) 


S UNDA Y 


TWENTY-FIVE OPERATED PATIENTS. 
MortoN H. MAXWELL, ROBERT E. 
ROCKNEY, CHESTER C. WINTER, and 
CHARLES R. KLEEMAN, Los Angeles, 
Calif. 

BODY FLUID AND ELECTROLYTE COMPO- 
SITION IN PRIMARY HYPERALDOSTERON- 
ISM. 


ARAM V. CHOBANIAN and WILLIAM 
HOLLANDER, Boston, Mass. 

EFFECT OF THIAZIDE DIURETICS ON 
PLASMA VOLUME, BODY ELECTROLYTES 
AND EXCRETION OF ALDOSTERONE OF 
HYPERTENSIVE PATIENTS. 


Ray W. GIFFORD, JR., VERNON R. MAT- 
Tox, ALAN L. Orvis, Don R. MATHIE- 


SON, and HARoLp L. Mason, Rochester, 
Minn. 


INTRAVASCULAR VOLUME AS A DETERMI- 
NANT OF ARTERIAL PRESSURE AND SYM- 
PATHETIC VASOMOTOR TONE. 


HARRIET P. DUSTAN and HIDEO Ta- 
KAGI, Cleveland, Ohio 


Council on 


COMMUNITY SERVICE AND 
EDUCATION 


SESSION FOR NURSES (P.M.) 
Assembly Hall 3 — 2:00 P.M. to 5:00 P.M. 


For detailed information, 
see last page of Program. 


EVENING 
OCTOBER 22, 1960 


Chairman 
HERBERT POLLACK, New York, N. Y. 


Co-Chairman 
THEODORE VAN ITALLIE, New York, N. Y. 


Participants: 
FRANCISCO GRANDE, Minneapolis, 
Minn. 
PHILIP L, WHITE, Chicago, IIl. 
PAULINE MurRRAH, Armonk, N. Y. 


MORNIN G 


OCTOBER 23, 1960 


Fifth Session on 
CLINICAL CARDIOLOGY 


Arranged by the 
COUNCIL ON CLINICAL CARDIOLOGY 
and the 


COUNCIL ON CARDIOVASCULAR SURGERY 
Opera House — 9:00 A.M. to 12:00 Noon 


Chairman 
JAMES V. WARREN, Galveston, Texas 


Co-Chairman 
CHARLES HUFNAGEL, Washington, D. C, 





Symposium: 
COMPLETE HEART BLOCK 
9:00 A.M. to 10:00 A.M. 


Moderator: 
EDWARD MAssIE, St. Louis, Mo. 


ANATOMY OF THE CONDUCTIVE SYSTEM 
IN NORMAL HEARTS AND CONGENITAL 
DEFECTS. 


MAURICE LEV, Chicago, IIl. 


THERAPY OF COMPLETE HEART BLOCK: 
MEDICAL ASPECTS. 


EpwarD MASssIE, St. Louis, Mo. 


SURGICAL ASPECTS. 


WILLIAM WEIRICH, San Francisco, 
Calif. 


PANEL ON SURGERY FOR EXTRACRANIAL 
OCCLUSIVE CEREBROVASCULAR DISEASE. 
10:00 A.M. to 11:00 A.M. 


Moderator: 


MAURICE W. VAN ALLEN, Jowa City, 
Iowa 


Participants: 
E. S. GurDJIAN, Detroit, Mich. 
JUAN M. TAVERAS, New York, N. Y. 
E. STANLEY CRAWFORD, Houston, Texas 


INTERMISSION 


DIFFERENTIAL DIAGNOSIS OF CONTINUOUS 

MURMURS SUGGESTING A PATENT DUC- 
TUS ARTERIOSUS. 
HENRY D. McINTOSH, JULIAN C. 
SLEEPER, HowARD K. THOMPSON, JR., 
WILLIAM F. Barry, and Epwarp S. 
OrGAIN, Durham, N. C. 


SYSTEMIC AND PULMONARY EMBOLISMS 

BEFORE AND AFTER MITRAL COMMIS- 
SUROTOMY. 
FREDERICK KELLOGG, I. WILLIAM FISH- 
MAN, Long Beach, Calif., CH1 KONG 
Liu, and RocerR Larson, Torrance, 
Calif. 


POSTPERICARDIOTOMY SYNDROME FOL- 
LOWING TRAUMATIC HEMOPERICARDIUM. 


BERNARD TABATZNIK and JAMES P. 
ISAACS, Baltimore, Md. 


TEN-YEAR STATUS AFTER SYMPATHECTOMY 
FOR ARTERIOSCLEROSIS. 


Epwarp A. Epwarps, Boston, Mass., 
and CHILTON CRANE, Brookline, Mass. 


SURGICAL CONSIDERATIONS OF OCCLU- 
SIVE DISEASE OF THE GREAT VESSELS 
ARISING FROM THE AORTIC ARCH. 


MICHAEL E. DE BAKEy, E. STANLEY 
CRAWFORD, DENTON A. COOLEY, GEORGE 
C. Morris, JR., and WALTER S. HENLY, 
Houston, Texas 


AMERICAN HEART ASSOCIATION 


SIMULTANEOUS SCIENTIFIC SESSIONS 


Council on 
BASIC SCIENCE (I) 
Assembly Hall 1— 9:00 A.M. to 12:00 Noon 
Chairman 
EARL H. Woop, Rochester, Minn. 


Co-Chairman 
LYSLE H. PETERSON, Philadelphia, Pa. 


Symposium: 


PHYSIOLOGIC BASIS OF 
PULMONARY FUNCTION TESTS 


9:00 A.M. to 11:00 A.M. 


Moderator: 
Warp S. FowLer, Rochester, Minn. 


INTRODUCTORY REMARKS. 
WarpD S. FowLer, Rochester, Minn. 
RESPIRATORY MECHANICS. 
JERE MEAD, Boston, Mass. 
INTRAPULMONARY GAS DISTRIBUTION. 
ALBERT Roos, St. Louis, Mo. 
CENTRAL CIRCULATION. 
ALFRED P. FISHMAN, New York, N.Y. 


OXYGEN AND CARBON DIOXIDE 
EXCHANGE. 
ROBERT E. Forster, Philadelphia, Pa. 


DISCUSSION 


INTERMISSION 


CORONARY SINUS METHOD AS AN ADE- 
QUATE MEASURE OF LEFT VENTRICULAR 
CORONARY FLOW AND METABOLISM. 


ROBERT LAFONTANT, HAROLD FEINBERG, 
and Louis N. Katz, Chicago, IIl. 


VENOUS DRAINAGE OF THE SEPTAL ARTERY 
OF THE DOG. 


THomMas W. Moir and RICHARD W. 
ECKSTEIN, Cleveland, Ohio 


EFFECT OF SEROTONIN ON CORONARY 
VASCULAR RESISTANCE AND MYO- 
CARDIAL OXYGEN CONSUMPTION. 


DouGLaAs M. GricGs, JR., and ROBERT 
B. Case, New York, N. Y. 


Council on 
COMMUNITY SERVICE AND EDUCATION 
Assembly Hall 2— 9:00 A.M. to 12:00 Noon 


Chairman 
OGLESBY PAUL, Chicago, IIl. 


Co-Chairman 
SIDNEY SCHERLIS, Baltimore, Md. 





1 
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PROGRAM OF THE 33RD SCIENTIFIC SESSIONS 


Symposium: 


NONDIETARY FACTORS IN CORONARY 


00 
715 


CLINICAL 


ARTERY DISEASE 
9:00 A.M. to 11:00 A.M. 
Participants: 
I. T. T. Hiccins, Glamorgan, Wales 
ANCEL Keys, Minneapolis, Minn. 
JEREMIAH STAMLER, Chicago, Ill. 
THoMAS R. DAWBER, Framingham, 
Mass. 
CAROLINE B. THOMAS, Baltimore, Md. 


INTERMISSION 


BODY WEIGHT, BLOOD PRESSURE AND 
CHOLESTEROL IN WHITES AND NEGROES 
AND THE PROBLEM OF RACIAL PATTERNS 
OF CORONARY HEART DISEASE. 


JEREMIAH STAMLER, HowArp A. LIND- 
BERG, DAvID M. BERKSON, WILDA MIL- 
LER, MARVIN TEMPLETON, and YOLANDA 
HALL, Chicago, Ill. 


DEATH RATES AMONG PHYSICALLY ACTIVE 
AND SEDENTARY EMPLOYEES OF THE 
RAILROAD INDUSTRY. 


HENRY L. TAYLOR, Minneapolis, Minn., 
ERNEST KLEPETAR, St. Paul, Minn., 
ANCEL Keys, Minneapolis, Minn., WI1L- 
LIS PARLIN, St. Paul, Minn., HENRY 
BLACKBURN, and THOMAS C, PUCHNER, 
Minneapolis, Minn. 


ARE PRESENT DAY PRACTICES IN RECOM- 
MENDING WORK FOR PERSONS WITH 
HEART DISEASE CORRECT? 


WILLIAM B. TUTTLE and W. 


LEIGH 
Cook, Pittsburgh, Pa. 


Morning Session on 
CARDIOVASCULAR FILMS 


Assembly Hall 3 — 9:30 A.M. to 12:30 P.M. 


Moderator: 


J. EDWIN Foster, New York, N. Y. 


SUNDAY 


OCTOBER 


Sixth Session on 


CARDIOLOGY 


Arranged by the COUNCIL ON 


LINICAL CARDIOLOGY and the COUNCIL ON 
COMMUNITY SERVICE AND EDUCATION 


Opera House — 2:00 P.M. to 5:00 P.M. 


9:30 


23, 


709 


PHYSIOPATHOLOGY OF HYPERTENSION. 
(Color, Sound, 1958) 

Author: C. HEYMANS, Ghent, Belgium; 
Producer: NORMAN P. SCHENKER, 
Munich, Germany; Sponsor: PFIZER 
Ltp., England 

INTRODUCTION AND DISCUSSION: 
HAROLD D. GREEN, Winston-Salem, 


Je 


DIRECT STUDIES OF THE ELECTRICAL 
ACTIVITY OF THE SPECIALIZED CONDUCT- 
ING SYSTEM OF THE HEART. 

(Color, Sound, 1960) 

Authors and Producers: J. H. STUCKEY 
and B. F. HoFrFMAN, Brooklyn, N. Y. 

INTRODUCTION AND DISCUSSION: 

J. H. STUCKEY, Brooklyn, N. Y. 


BUFFERING OF CO. DURING HYPERCAPNIA. 
(Color, Sound, 1959) 


Author: 
N 


GABRIEL G. NAHAS, New York, 
N.. Y.; Producer: HAROLD DIXON, 
Walter Reed Army Institute of Re- 
search, Washington, D. C.; Sponsor: 
WALTER REED ARMY INSTITUTE OF RE- 
SEARCH 


INTRODUCTION AND DISCUSSION: 
GABRIEL G. NAHAS, New York, N. Y. 
INDUCED FIBRILLATORY ARREST IN OPEN- 
HEART SURGERY. (Color, Sound, 1960) 
Author, Producer and Sponsor: WILLIAM 
W. L. GLENN, New Haven, Conn. 
INTRODUCTION AND DISCUSSION: 


WILLIAM W. L. GLENN, New Haven, 
Conn. 


DAMAGES OF “SILICONE-LIKE PROPERTY” 
OF VASCULAR ENDOTHELIUM BY 
ARTERIOSCLEROGENIC SUBSTANCES AND 
THEIR PREVENTION BY NIALAMIDE. 
(Color, Sound, 1960) 

Author and Producer: 
MOTO, Tokyo, Japan 

INTRODUCTION AND DISCUSSION: 
TAKIO SHIMAMOTO, Tokyo, Japan 


TAKIO SHIMA- 


AFTERNOON 
1960 


Chairman 


HERBERT POLLACK, New York, N. Y. 


Co-Chairman 
R. Bruce LOGUE, Atlanta, Ga. 


Symposium: 


LIPIDS AND ARTERIOSCLEROSIS 


2:00 P.M. to 3:30 P.M. 





OUTLINE OF THE BASIC PROBLEM. 
HERBERT POLLACK, New York, N. Y. 


RELATIONSHIP OF DIET TO SERUM 
CHOLESTEROL. 
Rosert E. Ouson, Pittsburgh, Pa., and 
LAURANCE W. KINSELL, Oakland, Calif. 


RELATIONSHIP OF SERUM CHOLESTEROL TO 
ATHEROGENESIS. 


RosBert M. O’NEAL, St. Louis, Mo. 


DIETARY FACTORS OTHER THAN FATS THAT 
INFLUENCE BLOOD CHOLESTEROL. 


ANCEL Keys, Minneapolis, Minn. 


NECESSITY FOR STANDARDIZATION OF 
SERUM CHOLESTEROL DETERMINATIONS. 
GEORGE MANN, Nashville, Tenn. 


DISCUSSION 


INTERMISSION 


SIDE EFFECTS OF NICOTINIC ACID IN 
TREATMENT OF HYPERCHOLESTEROLEMIA. 
KENNETH G. BERGE, RICHARD W. P. 
ACHOR, NORMAN A. CHRISTENSEN, 
HarRoLp L. MASON, and NELSON W. 
BARKER, Rochester, Minn. 


FATE OF A PATIENT WITH SO-CALLED 
“MILD CORONARY.” 


WILLIAM LIKOFF, LEONARD DREIFUS, 
and SHELDON R. BENDER, Philadelphia, 
Pa. 


INCIDENCE OF CORONARY-ARTERY 
DISEASE AT NECROPSY IN A COMMUNITY 
OF 30,000. 


RALPH E. SPIEKERMAN, JOHN T. 
BRANDENBURG, RICHARD W. P. ACHOR, 
and JESSE E. Epwarps, Rochester, 
Minn. 


COLLATERAL ARTERIAL CHANNELS IN THE 
LIVING HUMAN WITH CORONARY 
ARTERY DISEASE. 

-' F. Mason Sones, Jr., and Earu K. 
SHIREY, Cleveland, Ohio 

LONG-TERM ANTICOAGULANT THERAPY 
AFTER ACUTE MYOCARDIAL INFARCTION. 
PAUL R. KUHN, Chicago, IIl., ALBERT 
L. VAN NEss, Bloomington, IIl., Ricu- 


ARD J. JONES, and BARBARA S. HELM- 
STETTER, Chicago, IIl. 


SIMULTANEOUS SCIENTIFIC SESSIONS 


Council on 
BASIC SCIENCE (il) 


Assembly Hall 1 — 2:00 P.M. to 5:00 P.M. 


Chairman 
GoRDON K. Mok, Utica, N. Y. 


Co-Chairman 


MANFRED L. KARNovsky, Boston, Mass. 


AMERICAN HEART ASSOCIATIO) 


2:00 DO LYMPHATIC VESSELS EXIST IN THE 
HEART VALVES OF THE DOG? 


ALBERT J. MILLER, RUTH PICK, an 
Louis N. Katz, Chicago, IIl. 


CITRIC ACID METABOLISM IN CARDIAC 
MITOCHONDRIA. 


MENARD M. GERTLER, New York, N. ) 


IMPORTANCE OF FREE FATTY ACID AS 
ENERGY SOURCE FOR MYOCARDIUM IN 
PERFUSED RAT HEART. 


JOSEPH C. SHIPP, Gainesville, Fla 
and LIONEL OPIE, Boston, Mass. 


PERMEATION OF ANIONIC METABOLITES 
INTO MUSCLE. 


ERNEST C. FOULKES and C. M. Patni 
Cincinnati, Ohio_ 


RESPONSES IN ABDOMINAL MUSCLES 
ELICITED BY SUDDEN CHANGES IN 
CENTRAL BLOOD VOLUME. 

WILLIAM B. YOUMANS, Larry D 
Davis, DoroTtHY I. BRIGGS, and KEN 
NETH L. GoETz, Madison, Wis. 


HEMODYNAMIC OBSERVATIONS ON THI 
FUNCTION OF THE LEFT ATRIUM IN MAN 
EUGENE BRAUNWALD, CHARLES J. 


FRAHM, and JOHN Ross, JR., Bethesda 
Md. 


INTERMISSION 


SIGNIFICANCE OF ACTIVE ION TRANSPORT 
ACROSS LARGE BLOOD VESSEL WALLS. 
PHILIP N. SAWYER, IGNATIUS VAL- 
MONT, Brooklyn, N. Y., Davw W. 
HarRSHAW, Philadelphia, Pa., HAROLD 
STEINBAUM, and JOEL LEVINE, Brook- 
lyn, N.Y. 


ROLE OF CAROTID AND INTRACARDIAC 
BARORECEPTORS AND OF VASOACTIVE 
DRUGS IN THE CONTROL OF THE VENOUS 
BED. 


CHARLES J. FRAHM, JOHN Ross, JR., 


and EUGENE BRAUNWALD, Bethesda, 
Md. 


STUDY OF LUNG COMPLIANCE AND SUR 
FACE TENSION IN PULMONARY EDEMA 
RICHARD A. OBENOUR, HERBERT A 


SALTZMAN, and HERBERT O. SIEKER 
Durham, N. C. 


FIBRIN INTERMEDIATES AS INDICATORS O! 
THROMBIN ACTIVITY IN VIVO. 


JOHN R. SHAINOFF and IRVINE H 
PaGE, Cleveland, Ohio 


CARDIODYNAMIC EFFECTS OF EXPERI- 
MENTAL BUNDLE-BRANCH BLOCK IN THI 
DOG. 


JAMES R. WENNEMARK, Davin F 
BLAKE, and PAUL KEzbDI, Chicago, Ill. 





P 1\OGRAM OF THE 33RD SCIENTIFIC SESSIONS 


AFTERNOON SESSION ON 
CARDIOVASCULAR FILMS 


Assembly Hall 3 — 2:00 P.M. to 4:45 P.M. 


Council on 
CARDIOVASCULAR SURGERY (Il) 
issembly Hall 2— 2:00 P.M. to 5:00 P.M. 


Chairman 
HENRY SWAN, Denver, Colo. 


Symposium: 
HYPOTHERMIA AND 


EXTRACORPOREAL CIRCULATION 


2:00 P.M. to 3:30 P.M. 


PHYSIOLOGY OF HYPOTHERMIA. 
WILFRED G. BIGELOW, Toronto, Canada 


METHOD OF HYPOTHERMIA. 
WILFRED G. SEALY, Durham, N. C. 


EXTRACORPOREAL CIRCULATION AND 
HYPOTHERMIA. 


FRANK GERBODE, San Francisco, Calif. 


AUTOGENOUS OXYGENATION AND 
PROFOUND HYPOTHERMIA. 


F. JOHN LEwIs, Chicago, IIl. 


DISCUSSION 


INTERMISSION 


CLINICAL RESULTS WITH THE USE OF A 
CONTINUOUSLY MONITORED EXTRA- 
CORPOREAL CIRCULATION. 


BrucE C. PATON and HENRY SWAN, 
Denver, Colo. 


ANAEROBIC METABOLISM AND METABOLIC 


ACIDOSIS DURING CARDIOPULMONARY 
BYPASS. 


WALTER F. BALLINGER, II, HEINZ VOL- 
LENWEIDER, LOUIS PIERUCCI, JR., and 
JOHN Y. TEMPLETON, III, Philadel- 
phia, Pa. 


MYOCARDIAL METABOLISM IN SELECTIVE 
EXTREME HYPOTHERMIA OF THE HEART. 


MAURICE ADAM, IVAN E. DANHOF, BEN 
F. MITCHEL, and MILTON V. Davis, 
Dallas, Texas 


OBSERVATIONS ON LEFT VENTRICULAR 
PRESSURE AND EJECTION DYNAMICS IN 
HYPOTHERMIA. 


WALTER L. FLoyp, Marcus L. DILLON, 
Durham, N. C., and ARNOLD M. WEIss- 
LER, Galveston, Texas 


DIRECT STUDIES OF THE SPECIALIZED 
CONDUCTING SYSTEM DURING 
HYPOTHERMIA. 


JACKSON H. STUCKEY, BRIAN F. Horr- 
MAN, ALBIN A. BAGDONAS, JUAN 
PIERA, and ROBERT S. VENEROSE, Brook- 
tyn, N.Y. 


Moderator: 


J. EDWIN Foster, New York, N. Y. 


CREATION OF PULMONIC VALVULAR 
STENOSIS USING BYPASS PROCEDURE. 
(Color, Sound, 1960) 


Authors: Yousir D. AL-NAAMAN, WIL- 
LIAM M. RoGEerRs, JAMES S. HARRISON, 
and ALI K. MAKSAD, New York, N. Y.; 
Producer: LEWIS Koster, New York, 

Y.; Sponsor: NEw YorRK HEART 
ASSOCIATION, New York, N. Y. 


INTRODUCTION AND DISCUSSION: 
WILLIAM M. Rocers, New York, N.Y. 


DIAGNOSIS OF COMMON CONGENITAL 
CARDIAC ANOMALIES. 
(Color, Sound, 1960) 


Author and Producer: Jack M. Martt, 
Columbia, Mo.; Sponsor: DEPARTMENT 
OF INTERNAL MEDICINE, UNIVERSITY OF 
Missouri, Columbia, Mo. 


INTRODUCTION AND DISCUSSION: 
JACK M. MARTT, Columbia, Mo. 


SURGICAL TREATMENT OF RENOVASCULAR 
HYPERTENSION. (Color, Sound, 1960) 


Authors: GEORGE C. Morris, Jr., E. 
STANLEY CRAWFORD, DENTON A. 
COOLEY, and MICHAEL E. DE BAKEY, 
Houston, Texas 


INTRODUCTION AND DISCUSSION: 


MICHAEL E. DE BAKEY, Houston, 
Texas 


SURGICAL TREATMENT OF AORTIC 
VALVULAR DISEASE WITH ARTIFICIAL 
VALVES. (Color, Sound, 1960) 


Author and Sponsor: EARLE B. Kay, 
Cleveland, Ohio; Producer: ST. VIN- 
CENT CHARITY HOSPITAL, Cleveland, 
Ohio 


INTRODUCTION AND DISCUSSION: 
EARLE B.. Kay, Cleveland, Ohio 


DIAGNOSIS OF VENTRICULAR SEPTAL 
DEFECTS. (Color, Sound, 1960) 


Authors: J. H. Kay, R. M. ANDERSON, 
S. BERNSTEIN, E. F. DUNNE, O. Ma- 
GIDSON, J. E. MEIHAUS, and P. C. 
DyksTRA, Los Angeles, Calif.; Pro- 
ducer: PAT DOWLING PICTURES, Los 
Angeles, Calif.; Sponsor: UPJOHN, 
Kalamazoo, Mich. 


INTRODUCTION AND DISCUSSION: 
J. H. Kay, Los Angeles, Calif. 





Council on 


COMMUNITY SERVICE AND 
EDUCATION 


Jointly with 
AMERICAN DENTAL ASSOCIATION 


Assembly Hall 3 — Friday, October 21, 1960 
2:00 P.M. to 5:00 P.M. 


Chairman 
FRANCIS L. CHAMBERLAIN, San Francisco, Calif. 


Co-Chairman 
J. PAUL GuipRry, Kirkwood, Mo. 


Symposium: 


MANAGEMENT OF 
MEDICAL-DENTAL PROBLEMS 
IN PATIENTS WITH 
CARDIOVASCULAR DISEASES 


INTRODUCTORY REMARKS. 


NATURE OF RESTORATIVE, PERIODONTAL 
AND ORAL SURGICAL DENTAL SERVICES. 


Roy W. OSTERKAMP, St. Louis, Mo. 


INCIDENCE OF TRANSIENT BACTEREMIAS 
FOLLOWING DENTAL MANIPULATIVE 
PROCEDURES. 


I. B. BENDER, Philadelphia, Pa. 


PROPHYLACTIC USE OF ANTIBIOTICS IN 
PATIENTS WHO REQUIRE DENTAL MA- 
NIPULATIVE PROCEDURES. 


ROBERT S. PRESSMAN, Philadelphia, Pa. 
3:00 INTERMISSION 


USE OF VASOCONSTRICTING AGENTS 
IN LOCAL ANESTHETICS. 
CONSIDERATION OF PATIENTS RECEIVING 
ANTICOAGULANT, ANTIHYPERTENSIVE 
AND DIURETIC DRUGS: 


3:20 DENTAL CONSIDERATIONS. 
Bruno Kwaris, St. Louis, Mo. 


3:40 PHARMACOLOGIC CONSIDERATIONS. 
STANLEY C. Harris, Chicago, Ill. 


4:00 MEDICAL CONSIDERATIONS. 


FRANCIS L. CHAMBERLAIN, San Fran- 
cisco, Calif. 


4:30 DISCUSSION 


AMERICAN HEART ASSOCIATION 


Council on 


COMMUNITY SERVICE AND 
EDUCATION 


SESSION FOR NURSES 
Assembly Hall 3 — Saturday, October 22, 19 ) 


Morning Session 9:30 A.M. — 12:00 Noon 


Chairman 
FLORENCE GIPE, Baltimore, Md. 


Symposium: 


TOTAL CARE OF THE PATIENT WITH 
MYOCARDIAL INFARCTION 


Moderator: 
SISTER AGNITA CLAIRE, St. Louis, Mo. 


9:30 INTRODUCTORY REMARKS. 
9:40 A PATIENT’S EXPERIENCES. 


JOSEPH I. GILKISON, Dallas, Texas. 


10:00 MEDICAL CARE. 


ROBERT SINGLETON, Baltimore, Md. 


10:20 NURSING CARE DURING HOSPITALIZATION 
AND REHABILITATION. 


MILDRED CRAWLEY, Bethesda, Md. 
10:40 SOCIAL ASPECTS. 
ETHER SMITH, Oklahoma City, Okla. 


11:00 NUTRITIONAL ASPECTS. 
JEAN HANKIN, Providence, R. I. 


11:20 INTERMISSION 
11:30 DISCUSSION 


Afternoon Session 2:00 P.M. — 5:00 P.M. 


Chairman 
MyrtTLeE H. Coe, Minneapolis, Minn. 


Panel: 


NURSING PATIENTS WITH 
CARDIOVASCULAR DISEASES: 


Discussion of Problems 
Presented by the Audience. 


Participants: 
S1IsTeR AGNITA CLAIRE, St. Louis, Mo. 
MILDRED CRAWLEY, Bethesda, Md. 
JOSEPH I, GILKISON, Dallas, Texas 
FLORENCE GIPE, Baltimore, Md. 
Mary Grecory, St. Louis, Mo. 
JEAN HANKIN, Providence, R. I. 
ROBERT SINGLETON, Baltimore, Md. 
ETHER SMITH, Oklahoma City, Okla. 





ABSTRACTS OF LECTURES 


GeorGeE E, BrowN MeEMorRIAL LECTURE 
Clinical Physiology of the Splanchnic Circulation 
Stanley E. Bradley, M.D. 





The splanchnic vasculature is unique in possess- 
ng a complex arrangement of resistances, both in 
eries and in parallel, which embrace a voluminous 
enous system. The structural organization of the 
ved is admirably suited to its function as an ad- 
ustable reservoir of blood and, at the same time, 
its operation as an independent variable resistance. 
Splanchnie blood flow ean be estimated in man on 
the Fick principle from the rate at which infused 
sulfobromophthalein sodium (BSP) is removed 
from the blood at equilibrium and from the simul- 

taneous arterial-hepatic venous concentration dif- 
ference. The volume of blood within the bed may 
he determined on the basis of the regional dilution 
of radioactive iodine labeled human serum albumin. 
Anatomie data support the view that the bulk of 
the splanchnic blood volume lies within well- 
museled veins and that changes in volume may be 
aseribed in part to venomotor activity. The normal 
parameters of splanchnic blood flow and volume, 
determined in a large series of normal human sub- 
jects, indicate that approximately 25 per cent of 
the eardiae output passes through the splanchnic 
hed each minute and that some 20 per cent of the 
total blood volume is contained within it. Blood 
‘low appears to be determined by the interaction 
of loeal requirements and the demands of the 
cardiovascular system as a whole. Thus splanchnic 
vasodilatation occurs shortly after moderate blood 
iss, presumably because tissue need is able to 
overcome an opposing tendency to vasoconstriction. 
planchnic blood volume may change independent- 
of flow, increasing, for example, when flow de- 
eases following administration of hexamethonium 

‘ when flow rises after Apresoline. In general, 
iifts in splanchnic volume appear to be second- 
ry in nature, the direction and extent of change 
‘pending upon the relative importance of many 
multaneous influences, including central venous 
ressure, vasomotor activity, and intra-abdominal 
ressure. The clinical implications of these con- 
derations will be discussed with special reference 
) the problems of arterial pressure regulation and 

ngestive heart failure. 


Lewis A. CONNER MEMORIAL LECTURE 


Physiology of Circulation as Viewed by 
the Internist 


Eugene A. Stead, Jr., M.D. 





The peripheral arteries change little in volume 
with each systole. The volume change so charac- 
teristically noted by the physician when he feels 
the radial artery is produced by the physician. He 
applies enough pressure to collapse the vessel in 
diastole and feels the expansion of the vessel 
eaused by the systolic pressure wave. Petersen 
has shown that the change in vessel cireumference 
under physiologic conditions does not exceed 5 
per cent. 

Under usual conditions, little energy is lost from 
the radial artery by viscous friction or by expan- 
sion of the arterial wall. The force from the sys- 
tolic contraction of the ventricle largely expresses 
itself as a rise in pressure. When the systolic 
forward thrust stops, the pressure abruptly falls. 
This sudden decrease in pressure is associated with 
a reversal in gradient, the pressure in the radial 
artery now exceeding that in the brachial artery 
for a variable period. 

Beeause the system is tight, small changes in 
the forms of energy present in the system will be 
expressed as large changes in pressure. A loss of 
energy from viscous friction from arterial obstrue- 
tion markedly lowers the pulse pressure. In the 
absence of arterial obstruction, an equally great 
loss of energy by viscous friction can be achieved 
by opening the arterioles widely. 
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Precordial Electrocardiogram during Exercise 


Ramon F. Abarquez, Alvin H. Freiman, Frederic 
Reichel, and John S. LaDue, New York, N. Y. 


The precordial electrocardiogram, continuously 
monitored in subjects performing the 2-step test, 
was rendered free of muscle interference and base- 
line shift by employing cupped wire mesh elec- 
trodes, bentonite electrode paste, and a new sys- 
tem of electrode placement. The right arm elec- 
trode was placed on the right ear lobe, the left 
arm electrode over the ensiform process, and the 
left leg electrode at V; position. Unipolar leads 
comparable to the standard precordial leads were 
recorded simultaneously on a 4-channel electro- 
cardiograph. 

Preliminary findings show that in 135 of 150 
instances, the maximum  electrocardiographic 
changes occurred before the termination of exer- 
cise and started to revert toward control levels in 
5 to 30 seconds after termination of exercise. V3 
and V; leads showed best the changes occurring 
during exercise. In 60 normal subjects, 48 had 
a sinus rate of 110 to 150/min. with S-T segment 
depressions of 1 mm. in 46 instances and 1.5 mm. 
in 5 eases. Three subjects with S-T segment 
depressions of 2 mm., 3 mm., and 3.5 mm. had 
sinus tachycardia of 175/min. T waves inverted 
in 2 subjects. 

In 4 patients with coronary artery disease, 
ischemie changes were present during exercise, but 
the 1-minute postexercise tracings were equivocal. 
One patient showed ischemic changes 13 seconds 
after the onset of exercise so that the extension 
of the test beyond this point would be unneces- 
sary. The occurrence of ischemic changes with 
or without arrhythmia preceding angina were also 
noted. 


Myocardial Metabolism in Selective Extreme Hypo 
thermia of the Heart 


Maurice Adam, Ivan E. Danhof, Ben F. Mitche! 
and Milton V. Davis, Dallas, Texas 


Although prolonged exposure of the heart fo: 
surgical purposes is often desired, it usually re 
quires sacrificing myocardial efficiency during th 
immediate postperfusion period. Metabolic change 
underlying this decreased efficiency must be bette 
understood in order to minimize these undesirabl: 
changes. Mongrel dogs were subjected to tota 
cardiopulmonary bypass, systemically normo 
thermic, while the coronary arteries were perfused 
with oxygenated blood at varying temperatures, 
using a Brown-Harrison heat exchanger. Myo 
cardial and blood specimens from both the general 
circulation and coronary sinus were removed at 
normal temperatures, early and again later during 
extreme hypothermia (in some eases after an addi- 
tional period without perfusion), and also after 
rewarming had been completed. Myocardial gly- 
cogen, potassium, sodium, and intracellular water 
were estimated, as well as the potassium, pH, 
plasma hemoglobin, and glucose levels of the per- 
fusate and coronary sinus blood. After the initial 
5 minutes of cooling (heart temperature ap- 
proximately 10 C.), there were increases in myo- 
cardial glycogen, potassium, and _ intracellular 
water. An additional 20 minutes of zero coronary 
perfusion at about 10 C. did not change these 
parameters significantly and was generally 1 
versible upon the reinstitution of adequate perfu- 
sion and rewarming. Myocardial hypothermia was 
generally accompanied by fibrillation. Althoug 
only the heart was cooled, the systemic potassiu 
decreased in a manner similar to that observed i» 
total body hypothermia. 


SELECTION OF Papers: Abstracts of papers and exhibits submitted were evaluated by 
the Program Committee of the appropriate council or the Subcommittee on Exhibits. 
The final selections were made by the Committee on Scientific Sessions Program of the 
American Heart Association on the recommendations of the Council Program Committees. 
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The data indicate that the metabolic substrate of 
e myocardium changes rapidly with cooling, as 
dicated by the increases in myocardial glycogen 
1d potassium. The uptake of glucose by the 
yocardium continued throughout the hypothermic 
eriod, but at a decreased rate at the lower tem- 
eratures. Since fibrillation accompanied the in- 
rease of myocardial glycogen, it is concluded that 
1e mechanism previously described in preventing 
brillation by administration of intravenous glu- 
se during hypothermia was different from the 
1echanism underlying the deposition of glucose 
‘ithin the myocardium. 


)bservations on the Mechanism of the Wolff-Parkinson- 
White Syndrome 


William B. Adamson and Donald G. Strole, 
{bilene, Texas 


This syndrome, first described in detail by Wolff, 
’arkinson, and White can perhaps best be de- 
seribed as an electrocardiographie pattern, charac- 
terized by a shortening of the A-V conduction time 
with a compensatory lengthening of the I-V con- 
duetion time, with slurring of the initial segment 
of the QRS producing the “Delta” wave. Nu- 
merous variations of this typical pattern occur. 
Many eases are apparently of congenital origin, 
but not infrequently such patterns appear during 
the course of organic heart disease. Records of 
approximately 100 such cases have been studied, 
and evidence is presented which seems to indicate 
that the pacemaker is an irritable ectopic atrial 
focus. The oceurrence of frequent atrial prema- 
ture beats conforming to rather typical Wolff- 
Parkinson-White configuration is significant. This 
lypothesis does not preclude a functioning atrio- 
entricular fasciculus (bundle of Kent), nor does 
it depend on the functional activity of this struc- 
ire. 


arcass Electrolytes in Dogs with Heart Failure 


Robert J. Adolph, Seattle, Wash., and Harry A. 
liss, Chicago, Ill. 


Chronic congestive heart failure with ascites was 
\duced in 4 dogs by surgical production of tricus- 
d insufficiency and pulmonary stenosis. These 
timals and 4 normal dogs of similar weight were 
erificed 9 minutes after acetyl strophanthidin, 
ministered to determine its effect on heart muscle 
. studies not reported here. Ascitic fluid was 
moved and is not included in the data summa- 
zed below. The entire carcasses, shorn of most 
ir, were then homogenized after passage through 
inders with increasingly fine mesh. Two samples 
om each carcass homogenate were analyzed for 
iter, fat, nitrogen, sodium, potassium, and chlo- 


ride. Results are expressed as mEq./Kg. wet fat- 
free tissue unless otherwise noted. 

Animals with heart failure showed significantly 
(p < .01) more sodium (69.62, S.D. 6.23) and 
chloride (38.82, S.D. 1.01) than controls, in which 
sodium was 57.95, S.D. 4.72 and chloride 32.87, 
§.D. 4.59. In dogs with failure, potassium (51.64, 
S.D. 4.06) was similar to control values (51.63, 
S.D. 5.69). 

Nitrogen, as Gm./Kg. fat-free solids, was al- 
most the same (115.2, S.D. 4.0) in animals with 
heart failure as in controls (117.3, S.D. 2.8). In 
animals with failure, water determinations (743.4, 
S.D. 15.6 Gm./Kg. wet fat-free tissue) were com- 
parable to control values (732.1, 8.D. 13.7). The 
potassium : nitrogen ratio was slightly, but not sig- 
nificantly higher (1.740, S.D. 0.14 mEq. K/Gm. N) 
in dogs with failure than in controls (1.646, S.D. 
0.19). Thus, contrary to some previous evidence, 
potassium deficiency and increased tissue hydration, 
except for ascites, did not appear in heart failure. 
The location of the excess sodium and chloride in 
animals with failure is not apparent from these 
data. 


“Jatrogenic” Aorticocardiac Fistula Following Open 
Heart Surgery 


Magnus H. Agustsson, Egbert H. Fell, Benjamin 
M. Gasul, Milton Weinberg, Jr., and Zwi Steiger, 
Chicago, Ill. 


During the last 2 years we have encountered 3 
patients who developed aorticocardiac fistulas fol- 
lowing “successful” corrective surgery, for tetral- 
ogy of Fallot in 2 cases, and for ventricular septal 
defect in 1 case. The clinical picture in these 3 
patients was characterized by the appearance of a 
loud continuous murmur over the lower precordial 
area, well demonstrated in the phonocardiogram. 
In 2 patients, congestive heart failure appeared 
shortly after surgery and progressed to an in- 
tractable failure in 1 to 2 months, accompanied 
by massive anasarea, hydrothorax and ascites. The 
third patient remained asymptomatic. Retrograde 
aortograms performed 2 or more months post- 
operatively demonstrated the aorticocardiac fis- 
tulas in each case. In case 1 and case 2, the 
fistulas arose from the right coronary sinus and 
communicated with the right ventricle; in case 3, a 
perforated right coronary cusp produced severe 
aortic regurgitation. Case 1 and case 3 who de- 
veloped severe heart failure were successfully re- 
operated with the aid of a cardiopulmonary bypass 
procedure. The heart failure promptly disap- 
peared following repair of the fistulas. 

In spite of the close proximity of the pulmonary 
conus to the aortic sinuses, postoperative rupture 
of these sinuses has not been reported. It is prob- 
able that some of these cases are undiagnosed 
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clinically. According to Drs. Edwards and Lev, 
with whom we discussed these patients, the diag- 
nosis may be missed even at necropsy, particularly 
since the pulmonary conus becomes deformed fol- 
lowing corrective surgery. The diagnosis of this 
surgically induced and surgically remediable com- 
plication is of utmost importance sinee, if not cor- 
rected, it may result in death. 


Comparison of Three Oral Penicillins for Antistrep- 
tococcal Prophylaxis 


Chloe G. Alexson, Margaret L. Rathbun, and 
James A. Manning, Rochester, N. Y. 


This study reports a comparison of buffered po- 
tassium penicillin G, benzathine penicillin G, and 
phenoxymethy] penicillin given as a single 200,000 
unit daily tablet as antistreptococcal agents in a 
closely controlled community rheumatic fever 
prophylaxis program. 

During the initial 30 months of study, 470 pa- 
tients were observed for a total of 7,179 monthly 
visits. Selection of agent was random and the 3 
groups were similar in descriptive characteristics. 
Fifty per cent of the entire group was composed 
of children under the age of 20 years. Patients 
were evaluated monthly by interview, routine 
throat culture and ASO antibody determination. 

Monthly attendance was 90 per cent. The strep- 
tocoecal attack rate (positive culture and/or sig- 
nificant inerease in ASO antibody titer) was 10 
per cent per patient year for the potassium peni- 
cilln G group. It was 9.8 per cent per patient 
year for benzathine penicillin G, and 6.4 per cent 
per patient year for the phenoxymethyl penicillin 
group. These differences were not statistically 
significant. 

The over-all streptococcal attack rate was 8.7 
per cent per patient year. Of this, the over-all 
positive culture rate was 0.7 per cent per patient 
year and was not significantly different in the 
3 groups. The over-all rheumatic fever recurrence 
rate was 0.3 per cent per patient year and was 
again not significantly different in the 3 agent 
groups. 

These data indicate that the 3 oral penicillins 
tested are equally effective in streptococcal pro- 
phylaxis. They also indicate that a closely con- 
trolled community oral prophylaxis program can 
maintain adequate antistreptococeal and antirheu- 
matic fever prophylaxis. 


Correlation of Electrocardiograms and Vectorcardio- 
grams with Autopsies 


Bertram J. Allenstein, Beverly Hills, Calif., 
and Clifford S. Reusch, Duarte, Calif. 


The hearts of 128 patients who had both routine 
14-lead electrocardiograms and direct spatial vec- 


toreardiograms with at least 2 systems were studie: 
at post mortem. Currently accepted standards fi 
cardiac weights and measurements were use 
The material was analyzed in the following grou; 
ings: right ventricular hypertrophy, left ve 
tricular hypertrophy, combined right and le 
ventricular hypertrophy, myocardial infaretio 
no myocardial infaretion or hypertrophy. Ea: 
group was correlated with the electrocardiogra 
and vectoreardiogram to evaluate the diagnost 
accuracy of each. 

Positive correlation for both electrocardiogran 
and vectoreardiograms was excellent with rig! 
ventricular hypertrophy and poor with combin: 
ventricular hypertrophy and with myocardial i: 
farction coexistent with left ventricular hype 
trophy. The vectoreardiogram had considerab! 
better correlation than the electrocardiogram wi 
combined hypertrophy, and moderately better eo 
relation with right ventricular hypertrophy ar 
left ventricular hypertrophy. For the total grou; 
there was greater correlation with the vectoreardio 
gram and postmortem study. 

The validity of cardiac weights and measures i 
relation to electrophysiologic phenomena is dis 
cussed in relation to the correlation obtained and 
proposals made to inerease the accuracy of ele 
troeardiographie and vectoreardiographie interpre- 
tation. 


Congenital Heart Disease in Five Members of One 
Family 


Bertram J. Allenstein, Beverly Hills, Calif., and 
Max H. Weil, Los Angeles, Calif. 


The role of genetic factors in congenital heart 
disease has not been clearly established. Review of 
recent studies on a total of 1,565 patients with 
congenital heart lesions indicated an incidence of 
less than 2 per cent among siblings of the pro- 
positi. However, the occurrence of congenital 
heart disease in 5 members of 1 family, consisting 
of the parents and 10 children, with an interatrial 
septal defect of the secundum type in each affected 
member, indicates the great likelihood of genetic 
transmission. Previously, the defects in 4 mem- 
bers were reported. 

Diagnosis was made by cardiac catheterization 
and confirmed at surgery in the father, 43, and 
1 son, 8. Another son, 13, and a daughter, 16, 
also had cardiac catheterization and diagnosis was 
confirmed at autopsy. In the fifth patient, « 
daughter, aged 2, diagnosis was made at cardia: 
catheterization. In addition to the interatrial de- 
fect, the son, aged 13, had a tetralogy of Fallc 
(pentalogy). The daughter, aged 16, had a co: 
comitant ventricular septal defect. Both the ‘ 
year-old son and 2-year-old daughter had infur- 
dibular pulmonic stenosis, in addition. 





3STRACTS OF THE 33RD SCIENTIFIC SESSIONS 717 


‘he oceurrence of interatrial septal defects in 

nembers of 1 family has been reported, but no 
- ger familial incidence of this defect diagnosed 

other than clinical means has been reported. 

other reports were found in which definitive 
| gnosis of congenital heart disease was made in 
5 nembers of 1 family. 


errelation of Coronary Occlusion, Intercoronary 
Anastomosis, Myocardial Infarction, and Angina 
Pectoris 


Robert B. Allison, Felix L. Rodriguez, Walter 
Abelmann,* and Laurence B. Ellis, Boston, 


Vass. 


An unselected series of 250 hearts was studied 
at the Boston City Hospital by a modified Schles- 
inger’s coronary injection technic combined with 
meticulous exploration of the myocardium. Inde- 
pendently, the clinical records were reviewed for 
clinieal evidence of coronary artery disease. 

The average age was 68.1 years. There were 
138 men and 112 women, 210 white people and 
40 Negroes. Fifty-seven of 58 hearts with 1 
or more major coronary occlusions showed inter- 
coronary anastomoses, which were found in only 
13 per cent (2 of 15) of normal hearts. Blum- 
gart’s contention that intercoronary anastomoses 
can eompletely protect the myocardium from in- 
faretion, although disputed by others, was con- 
firmed. ‘Ten isolated coronary artery occlusions 
without myocardial infarction were found, and in 
each extensive intercoronary anastomoses existed. 

Seventy-two (29 per cent) of the hearts showed 
115 myocardial infarcts. Twenty-one per cent of 
these infarets were not associated with coronary 
occlusions and were characterized as a group by 
being small, healed, not accompanied by angina, 
and elinically not evident. 

Twenty-five of 27 angina patients had coro- 

ry occlusions or myocardial infarcts or both. 
‘The number of occlusions per heart in patients 
vith oeelusions, with or without angina, did not 
iiffer. 

False positive clinical diagnosis of definite myo- 
rdial infarction was uncommon (4 of 29, or 14 
r cent) but 40 per cent (29 of 72) of pathologic 
oecardial infarctions were clinically not diag- 
sed. When the clinical diagnosis of definite 
vonary artery disease was made, occlusion or 
vere stenosis of the coronary arteries was found 
autopsy in 37 of 43 cases (86 per cent). 


‘w Angiocardiographic Sign of Aortic Regurgitation: 
its Utilization for the Measurement of Regurgitant 
Flow 


Rene A. Arcilla, Magnus H. Agustsson, Zwi 
eiger, and Benjamin M. Gasul, Chicago, Ill. 


A modified technie of retrograde aortography 
was performed on 8 patients with, and on 5 pa- 
tients without aortie insufficiency. The method 
consists of a rapid injection of a contrast sub- 
stance (Hypaque 90 per cent) into the proximal 
portion of the descending aorta, using a large 
catheter introduced at the left brachial artery, and 
taking biplane radiographs at a speed of 8 pic- 
tures per second. The aortograms demonstrate the 
abnormal pulsatile flow in aortic insufficiency. 
During ventricular systole, the opacified column 
in the descending aorta moves distally, and dur- 
ing diastole it returns centripetally. The forward 
movement of the contrast substance is accompanied 
by immediate dilatation of the aorta, and the 
centripetal return by a marked reduction in the 
aortic diameter. These to-and-fro movements of 
the contrast substance and the marked difference 
in the aortic diameters during systole and diastole 
were not observed in the patients without aortic 
insufficiency. 

The volume of the aortic segment traversed by 
the contrast substance in its forward movement is 
equivalent to the stroke volume that has bypassed 
the brachiocephalic vessels. Similarly, the volume 
of the aortic segment traversed during the follow- 
ing centripetal movement represents the regurgi- 
tant volume excluding that coming from the brachi- 
ocephalic vessels. The degree of regurgitation is 
expressed as a percentage of the stroke volume. 
Of the 8 patients with aortic insufficiency studied, 
the mean stroke volume was 45 ml./M? (range 
35 to 55 ml.), the mean regurgitant volume was 
30 ml./beat/M? (range 16 to 40 ml.), and the 
per cent regurgitation of the stroke volume ranged 
from 40 to 75 per cent. 


Correlative Study of the Electrocardiogram and the 
Hemodynamics of 101 Patients with Left Ventricular 
Diastolic Overload 


Rene A. Arcilla, J. Pedro Bicoff, and Benjamin 
M. Gasul, Chicago, Ill. 


Electrocardiograms of 101 patients with hemo- 
dynamic evidences of left ventricular diastolic 
overload were analyzed. Ventricular septal defect 
was present in 73 patients, patent ductus arteriosus 
in 25, and 3 patients had both anomalies. Twenty- 
three patients had pulmonary artery systolic pres- 
sures over 60 mm. Hg, and none of them had a 
right-to-left shunt. Biventricular hypertrophy was 
present in 28 tracings and left ventricular hyper- 
trophy alone in 63. The T waves, QRS complexes 
and ventricular activation time were compared 
with normal mean values for the patient’s age 
(+ 18.D.), and the difference plotted against the 
degree of diastolic overload reflected by the ratio 
of the systemic flow (SBF) to pulmonary flow 
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(PBF). In patients with patent ductus arteriosus, 
the T waves were within normal limits in 11, ab- 
normally tall in 9, and were of diminished ampli- 
tude in 5. In those with ventricular septal defect, 
they were within normal limits in 36, abnormally 
tall in 26, and were of diminished amplitude in 11. 
No correlation existed between the amplitude and 
configuration of the T waves and the degree of 
diastolic overload. In fact, the abnormally tall 
T waves were encountered mostly in patients with 
SBF/PBF ratio of 60 to 30 per cent, and the low 
amplitude waves in those with SBF/PBF ratio of 
30 per cent or less. The voltage of Rg + 8, (Rs 
+ S.) was abnormally high in 33 per cent of the 
tracings. Abnormally deep Q waves in the stand- 
ard and left precordial leads were also noted in 
32 per cent of our patients, especially in those 
with large left-to-right shunts. Our findings re- 
veal no definite correlation between the electro- 
cardiograms and hemodynamic findings in pa- 
tients with varying degrees of left ventricular 
diastolic overload. The abnormal Q waves and 
QRS complexes are more informative than the T 
waves. 


Regional Flow-Pressure Relationships in Response to 
Vasoactive Drugs in the Intact Dog and Sheep 


N. S. Assali and A. Westersten, Los Angeles, 
Calif. 


Using miniature electromagnetic flowmeters im- 
planted around vessels, blood flow measurements 
were made simultaneously from the carotid, renal, 
femoral, internal iliac, and uterine arteries in 
intact pregnant and nonpregnant dogs and sheep. 
Arterial pressure was measured with a strain 
gage connected to a contralateral carotid or fem- 
oral artery. Vascular resistance in each region 
was calculated from the arterial pressure and the 
regional blood flow. The effects of intravenous 
administration of epinephrine, norepinephrine, 
angiotensin, acetylcholine, oxytocin, and ergono- 
vine were studied. 

It was found that for any given change in arte- 
rial pressure, the blood flow response may differ 
from one region of the body to another. For 
instance, a rise in pressure induced by angiotensin 
produces consistently a marked fall in renal blood 
flow but an increase in uterine, iliac, and femoral 
flows and a little change in carotid flow. If the 
same pressure rise is induced by norepinephrine 
or epinephrine, the uterine and femoral flows de- 
crease markedly while the renal and carotid flows 
change only slightly. These varying responses in 
the regional blood flow are mediated through spe- 
cific changes in regional vascular resistances. The 
direction of these changes depends on various 
physiologic factors among which are the nature of 


the stimulus, the magnitude of change and ti 
function of the area supplied by a given vess 
These studies point out the fallacy of attemptin 
to derive information regarding regional circul 
tion from the behavior of the so-called total perip 
eral resistance as calculated from the pressu 
and cardiac output. 


Transient Hypoventilation during Exercise in Obe 
Subjects 


J. H. Auchincloss, Jr., John Sipple, and Robe 
Gilbert, Syracuse, N. Y. 


While many obese individuals experience respi 
atory distress on such activities as climbi 
stairs, and a much smaller number have restii 
hypercapnia, the relative fréquency of these proi 
lems is unknown. In the present study, 14 obe: 
and 25 nonobese subjects underwent a 10-minute 
period of exercise on a treadmill at 1.7 mph and 
10 per cent grade. The following variables wei 
recorded: heart rate, respiratory frequency, mir 
ute ventilation, mixed expired and end-tidal CO. 
and N» concentrations. Derived data included 
alveolar (end-tidal) and mixed expired respirator 
quotient (RQ), CO. production and O, consump 
tion, alveolar CO, tension (PAcos), and steady 
state breathing reserve (ventilation/maximum ven 
tilatory capacity). Twenty-three of the 25 normal 
subjects maintained a breathing reserve of more 
than 70 per cent, whereas only 4 of the 14 obese 
subjects could do so. This encroachment of ven- 
tilation on the breathing reserve was most marked 
in the extremely obese subjects. Hypoventilation 
at the steady state as manifested by increased 
PAocog was not observed in the obese subjects; 
however, lowest RQ in the unsteady state (con- 
sidered to be an index of hypoventilation) was 
significantly lower in the obese subjects as a 
group, and 4 obese subjects had values below 
2 standard deviations from the control group 
mean. Five subjects with a diminished ventila- 
tory response to 5 per cent CO, (previous study) 
also showed a diminished ventilatory respons: 
to exercise. Thus, moderate exercise severel} 
taxes the ventilatory system of obese individual 
and may result in transient periods of hypo 
ventilation. 


Mechanics and Work of Breathing in Atrial Septa 
Defect 


Stephen M. Ayres, Robert L. Kozam, and Dani: 
S. Lukas, New York, N. Y. 


Dyspnea is a common symptom in atrial sept: 
defect, although its genesis is poorly understooc 
In an attempt to evaluate this problem, the mecha 
ics and work of breathing were measured in 9 pi 
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t nts with atrial septal defect and correlated with 
t » hemodynamic derangements. Three of 4 
; tients who were dyspneic following standard 
< »p exercise manifested hyperventilation and had 
reduced maximum breathing capacity. In 8 
tients with 2- to 4-fold increase in pulmonary 
0d flow (PBF), effective pulmonary compliance 
\ as 0.064 to 0.116 L./em. H.O (mean: 0.098), a 
rnificant reduction from normal (range: 0.129 to 
276; mean: 0.170). Compliance was normal in 
patient with elevated pulmonary vascular re- 
«stance and normal PBF. Viscous resistance 
‘ \ried directly with pulmonary “capillary” pres- 
re, and in 6 patients was greater than normal. 
otal inspiratory lung work, measured by integra- 
‘on of pressure-volume loops, was twice normal. 
hese alterations in the mechanics of breathing 
ay account for the dyspnea commonly observed. 


Congenital Familial Nodal Rhythm 


James M. Bacos, John T. Eagan, and Edward 
S. Orgain, Durham, N. C. 


It is known that isolated cardiae arrhythmias 
often exist without demonstrable heart disease; 
however, familial cardiac arrhythmias are extreme- 
ly rare. In each of 4 available papers we have 
reviewed, atrial fibrillation has predominated. This 
report concerns 9 descendants of a common an- 
cestor, covering 3 generations, who have manifested 
nodal bradycardia since birth or early youth. 
Younger members are asymptomatic. Four who 
have entered the fourth decade of life have ex- 
perienced paroxysmal atrial fibrillation. Two adult 
members have been extensively investigated. Each 
presented atrial fibrillation which reverted to nodal 
bradyeardia with treatment. Rarely, sinus brady- 
cardia was seen. Large doses of intravenous atro- 
pine sulfate failed to produce significant incre- 

ents in eardiac rate. Despite demonstrable 

rdiomegaly, appropriate cardiac catheter studies 
vealed normal hemodynamics and pressures and 

0 evidence of shunting. It is concluded that 

culation of cardiac output in these individuals is 

pendent primarily on stroke volume. Cardio- 
egaly results from “physiologie adaptation.” 

Inheritance of this trait apparently depends up- 

1 a dominant autosomal gene with a high degree 

‘ penetrance. The appearance of rare sinus beats 

‘ecludes the possibility of congenital absence of 

ie sino-atrial node. 

The development of paroxysmal atrial fibrilla- 

mn in apparent association with the attainment of 

e fourth decade of life is unexplained. 

It seems apparent that, like physical character- 

ties, unusual disturbances in cardiac rhythm have 

genetic mechanism of expression. 


Effects of Low Oxygen Tension and of Ischemia on 
Cardiac Conduction 


Albin A. Bagdonas, Jackson H. Stuckey, Brian 
F. Hoffman, Juan Piera, and Norman S. Amer, 
Brooklyn, N. Y. 


Cardiae conduction during low oxygen tension 
and ischemia was studied in dogs by use of a 
technic developed in this laboratory in which elec- 
trodes are implanted in the heart at selected loca- 
tions along the conducting system while on cardio- 
pulmonary bypass. Hypoxia was produced in 3 
dogs by using 50 and 100 per cent nitrogen in 
the oxygenator for 60 and 120 minutes, and 
ischemia was produced in 7 dogs by cross-clamping 
the ascending aorta for 15 to 60 minutes. In 
addition, a dog with chronically implanted elec- 
trodes was placed on a respirator with 100 per cent 
nitrogen for 5 minutes. Electrical activity at the 
electrodes was monitored on an oscilloscope and 
photographed on paper moving 200 mm./sec. 

Results indicate that atrial and A-V nodal con- 
duction were the most sensitive to ischemia, while 
the specialized conducting system, particularly the 
Purkinje system, was relatively resistant. Ischemia 
lasting 40 minutes abolished all electrical activity. 
Severe hypoxia of 120 minutes duration with arte- 
rial oxygen saturations as low as 4 per cent de- 
pressed atrial electrical activity ; however, the con- 
ducting system distal to the A-V node was not 
markedly affected. Similar changes were observed 
when the dog with chronically implanted electrodes 
was subjected to anoxia. Ventricular fibrillation 
consistently occurred during ischemia and not dur- 
ing hypoxia. The difference observed between the 
effects of ischemia and hypoxia on the conducting 
system would suggest that during ischemia other 
factors, such as the accumulation of metabolites 
and changes in pH and electrolytes, may play a 
greater role than lack of oxygen. 


Relief of Aortic Stenosis by Sculpturing of the Valve 


Charles P. Bailey and William M. Lemmon, 
New York, N. Y. 


While aortic stenosis remains a formidable sur- 
gical lesion, the improvement in operative technic 
and results over the past 4 years have reached a 
high degree of proficiency. 

In the presence of a murmur of aortic stenosis, 
the appearance of dyspnea, fatigue, angina pec- 
toris, fluid retention or pulmonary edema are har- 
bingers of a rather abrupt devolutionary clinical 
pattern. Such patients, whether suffering from 
congenital or acquired aortic stenosis, should be 
investigated as potential candidates for operation. 
Patients with electrocardiographie evidence of left 
ventricular hypertrophy or strain and an aortic 
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gradient of 40 mm. Hg or more should be operated 
upon. 

During the past 4 years, 146 patients with aortic 
stenosis have been operated by the open method. 
The various technies of surgical correction of the 
lesion which were employed include hypothermia, 
retrograde coronary sinus perfusion with total 
cardiopulmonary bypass, elective cardiac arrest. 
autogenous lung preparation, antigrade coronary 
artery perfusion with low and high flows with 
total bypass, and the current technic of complete 
cardiopulmonary bypass, moderate hypothermia 
with high flow coronary artery perfusion. This 
latter method has been used for approximately a 
year in 50 instances, with the lowest operative 
mortality and best clinical results of any of the 
methods employed. Simultaneously, actual removal 
of fibrosis and calcification by curettage, rongeur 
and excision has consistently restored valve mo- 
bility and flexibility. Marked symptomatic im- 
provement with comparable postoperative physio- 
logic findings has been the rule. A report of the 
results of our experience with the open treatment 
of congenital and acquired aortic stenosis has been 
prepared. 


Hypoxia and Fetal Cardiovascular Anomalies 


Bernard Baird and Sherburne F. Cook, Berkeley, 


Calif. 


Teratogenic effects of hypoxia on Swiss albino 
mice were studied by continuous or discontinuous 
exposure during pregnancy to oxygen-deficient en- 
vironments ranging to 25,000 feet. Prebreeding 
adaptation, impregnation, gestation, parturition 
and postpartum nurture were studied during such 
exposure. Functional criteria for differentiating 
physiologic from pathognomonic phenomena were 
adduced. 

No cardiovascular anomalies were observed 
among 391 progeny of sea level control mice. A 
total of 27 congenital malformations, including 25 
fetal cardiovascular anomalies, were found among 
17 of 157 dissected offspring of hypoxia-exposed 
mice. Cardiovascular anomalies included right aor- 
tic arch, interventricular septal defect, distally 
arising right subclavian artery, interatrial septal 
defect and a triadic syndrome consisting of patent 
ductus arteriosus, dilated atria and diffuse granula- 
tion of the myocardium. 

Those mice exposed discontinuously (6 hrs./day) 
to a simulated altitude of 20,000 feet produced 99 
young, among which 1 clubfoot and 12 malforma- 
tions of the cardiovascular system were detected. 
Among the 13 survivors of the 44 neonates pro- 
duced during discontinuous exposure to 21,500 
feet, 1 cleft palate and 3 deformities of the heart 
or great vessels were recorded. No anomalies oc- 
curred among the 45 offspring of mice exposed 
continuously to a simulated altitude of 14,200 feet. 


Disturbed organogenesis and other indications 
of deranged homeostasis in intra-uterine conter‘s 
correlated directly with the duration and intens: ‘y 
of hypoxia. 


Anaerobic Metabolism and Metabolic Acidosis duri f 
Cardiopulmonary Bypass 


Walter F. Ballinger, II, Heinz Vollenweid:;, 
Louis Pierucci, Jr.,t and John Y. Templeton, I 
Philadelphia, Pa. 


A rise in blood lactate during operations ¢ :- 
ploying cardiopulmonary bypass has been <e 
seribed. However, it has been well established t! 
elevations in lactate may occur in the absence ») 
anaerobic metabolism. “Excess lactate” may 
caleulated and includes only that lactate forn 
as a result of anaerobic metabolism. 

Six patients were studied before, during, a 
following intracardiac operations using a pun) 
oxygenator of the Gibbon type. The cardiae de- 
fects consisted of 1 ventricular aneurysm, 2 atris 
septal defects, and 3 acquired valvular lesions. 

3 patients, hypothermia was induced. 

Blood samples were obtained from the femoral! 
artery immediately following induction of anes- 
thesia, following thoracotomy, at intervals during 
and after the cardiopulmonary bypass, and follow- 
ing closure of the chest. A blood sample was also 
obtained from the arterial line of the heart-lung 
machine prior to bypass. The following determina- 
tions were made: pH, oxygen content and capacity, 
carbon dioxide content, lactate, and pyruvate. All 
studies were performed on whole blood. The fol- 
lowing calculations were made: pcos, oxygen sat- 
uration, excess lactate, and the change in fixed 
acids. 

In all cases, excess lactate was elevated in the 
blood sample from the heart-lung machine before 
bypass. However, this excess lactate was rapidly 
removed by the patient during the perfusion. 
Partial obstruction of the venae cavae before per- 
fusion, inadequate flow rates, and arrhythmias all 
contributed to a rise in excess lactate and the fall 
depended on the rapidity of correction of these 
difficulties. A rise in excess lactate occurs durin: 
cooling and is probably related to slower cooli! 
of the body muscle. The accumulation of lacta' 
and pyruvate does not follow the same pattern 
the accumulation of excess lactate, but does a: 
count for at least 70 per cent of the rise in fixe< 
acids in all patients studied. 


Comparison by Gas Chromatography of the Fatty Ac‘ 
Content of Adipose Tissue with Dietary Intake 
Fat in Vegetarian and Nonvegetarian Males 


J. Gordon Barrow, Carroll B. Quinlan, Robe! 
E. Edmands, Virginia S. Whitner, and Ma 
Helen R. Goodloe, Atlanta, Ga. 
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lietary studies of Trappist vegetarian and Bene- 
ine nonvegetarian monks indicate that they 
er significantly in the percentage of calories 
| ch they derive from fat (Trappist: 25 per 
t, Benedictine: 45 per cent). Biochemical stud- 
ies comparing the vegetarians with the nonvege- 
ans reveal that most serum lipids are signif- 
 atly lower in the former group. 
\dipose biopsy specimens were obtained in 33 
ubers of both groups who were in the same age 
1 up and had consumed their respective diets for 
o 10 years. The fatty acid composition of the 
pose tissue was analyzed with gas chromatog- 
‘sohy. This was compared with dietary fatty acid 
in'ake obtained via repetitive diet records on each 
individual. Comparing the fatty acid composition 
of the adipose tissue with the fatty acid composi- 
tion of the dietary intake, there appears to be a 
moderate correlation between these 2, with the 
linoleic acid showing the best correlation. 


Electrocardiographic and Hemodynamic Findings in 
Pulmonary Stenosis with Intact Ventricular Septum 


James B. Bassingthwaighte, Thomas W. Parkin, 
James W. DuShane, and Earl H. Wood, Rochester, 
Minn. 


Electrocardiographie data on 53 patients (aged 
5 to 58 years) with pulmonary stenosis were corre- 
lated with the hydraulic load on the right ventricle. 
Right-heart-catheterization data allowed classifica- 
tion into mild (31 eases), moderate (12), and 
severe stenosis (10). Dye-dilution curves and sat- 
uration data revealed no left-to-right shunts. 

In the mild group, the systolic pressure gradient 
(PG) was < 50 mm. Hg, pulmonary-valve resist- 
ance (PVR) < 600 dynes/see./em.->, pulmonary- 
valve area (PVA) > 0.66 em.?, and right ventric- 
ular work index (RVWI) < 2.2 Kg./min./M?. The 
severe group had a PG > 100, PVR > 1,200, PVA 
< 0.50, and RVWI > 3.7. 

Thirty-one patients had mild stenosis: height of 
he R wave in V, (Rv,) was < 8 mm. in 27, sum 
' Rv, and the S wave in Vg (Svg) < 15 mm. in 
2°, frontal QRS-T angle < 50° in 25, and hori- 
z-otal QRS-T angle < 50° in 24. Ten patients had 

ere stenosis: Rv; was > 16 mm. in 8, Rv, plus 

; > 23 mm. in 7, frontal QRS-T angle > 110°, 

| horizontal QRS-T angle > 100° in all. 

Sorrelation of the electrocardiogram with dy- 

nies was better in the severe than in the mod- 

te group. Calculations utilizing flow (PVR 

i PVA) and body surface area (RVWI) corre- 

ed better with the electrocardiogram than did 
} essures alone. 

‘hirty-seven patients had “incomplete right 

idle-branch block” patterns; of these, 22 could 

considered as having “diastolic overload” pat- 
is. Of the 8 with “RV systolic overload pat- 
1s,” 7 had severe stenosis. 


Familial Cardiomyopathy 


Edward J. Battersby, Baltimore, Md., and 
George G. Glenner, Bethesda, Md. 


The familial aggregation of isolated myocardial 
disease is rare in the absence of somatic myopathy 
or Friedreich’s ataxia. A sibship of 11 members 
has been studied of which 5 are presumed to have 
been affected with an unexplained cardiomyopathy. 
Two have been autopsied and a fine interstitial 
myocardial scarring has been found. The major 
coronary arteries were patent and there was no 
evidence of rheumatic changes or abnormal gly- 
cogen deposition. 

The clinical course of the 2 siblings, 1 still 
surviving, followed closely by the authors was 
quite similar. Both had disabling runs of rapid 
paroxysmal atrial tachycardia. There were gross 
conduction defects on the electrocardiograms. The 
pulse pressures were narrow; the heart quiet; the 
second sound in the pulmonic area fixedly split. 
Exercise intolerance was out of proportion to 
clinical signs of failure. 

Another sibling had a recurrent pericardial effu- 
sion that required numerous pericardial paracen- 
teses. She died following pericardial surgery. Ex- 
cept for the thickened pericardium, the gross and 
microscopic appearance of the heart was identical 
with that of a sibling. 

No etiology can be assigned to this disease nor 
are any specific measures of avail. Therapy for 
congestive failure is indicated but seems to accom- 
plish little. Unexplained early deaths in first 
cousins, the presence in both sexes, and a previous 
absence of the disease in the family suggest an 
autosomal recessive genetic inheritance as a pos- 
sible cause. 


Alterations in Fibrinolytic Parameters during Re- 
covery from Diabetic Acidosis 


Samuel Bellet, George Tsitouris, Jean Schraeder, 
and Herschel Sandberg, Philadelphia, Pa. 


The recent successful employment of fibrinolytic 
enzymes in the therapy of thrombo-embolic states 
has stimulated a growing interest in the thrombo- 
lytie mechanisms of the human organism. In- 
creased fibrinolytic activity has been reported 
appearing in the blood under conditions of stress, 
following pulmonary and open heart surgery, and 
in certain obstetrical complications. A decreased 
tendency for fibrinolysis due to increased inhibitors 
to the plasmin-plasminogen system has been re- 
ported in thrombo-embolic diseases. It was, there- 
fore, decided to investigate fibrinolytic parameters 
in patients recovering from diabetic acidosis. 

Oxalated blood samples from 11 patients with 
diabetes mellitus were drawn during the state of 
severe acidosis and again when this condition had 
been somewhat ameliorated by means of insulin 
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and parenteral fluid therapy. The following studies 
were performed on these samples: (1) lysis time 
of a standard fibrin clot by undiluted and diluted 
plasma; (2) euglobulin lysis time; (3) plasma 
fibrinogen concentration; (4) antithrombolytic 
lysis times against serial dilutions of a commercial 
preparation of human fibrinolysin. Similar stud- 
ies were run using normal controls. 

The antithrombolytie lysis time and undiluted 
plasma lysis times during the state of diabetic 
acidosis were considerably shorter than those of 
the control group. During recovery from the 
acidotie state, however, this fibrinolytic activity 
was very markedly increased. The fibrinogen con- 
centrations, diluted plasma and euglobulin lysis 
times were diminished to a lesser degree. These 
changes were believed to be due to a powerful 
activator of plasminogen released into the blood 
stream by the administration of insulin. 


Effect of Nicotine on the Coronary Blood Flow in the 
Presence of Coronary Insufficiency: Experimental 


Study in Dogs 


Samuel Bellet, James W. West, Paolo Rossi, 


Ugo Manzoli, and Otto F. Muller, Philadelphia, 
Pa. 


The object of these experiments is to determine 
the effect of nicotine in the presence of coronary 
insufficiency. This state was produced (1) by 
ligation of the anterior descending branch of the 
left coronary artery; (2) by the application of 
rings containing casein around the circumflex and 
the anterior descending branch of the left coro- 
nary arteries. Because the casein swells, a gradual 
narrowing of the lumen of the coronary arteries 
results which may be reduced by 50, 75 per cent 
or may be almost entirely occluded. The effects of 
the infusion of nicotine and inhalation of tobacco 
smoke on the coronary blood flow and the electro- 
cardiogram were noted and compared with those 
in a control group. The following results were 
obtained. The infusion of nicotine and inhalation 
of tobacco smoke resulted in a marked decrease 
in tolerance to nicotine. The coronary blood flow, 
which increased appreciably in normal dogs fol- 
lowing the infusion of nicotine, was accompanied 
by a relatively slight change and, in some in- 
stances, was associated with a decrease in coronary 
blood flow. In group 2, with varied degrees of 
coronary artery narrowing, it was found that the 
coronary blood flow was increased less as com- 
pared to that of normal controls. The effect on 
the coronary flow appeared to be related to the 
degree of coronary artery narrowing. These find- 
ings suggest that coronary insufficiency produced 
in various ways results in the inability of the 
coronary blood flow to increase to the degree ob- 
served in a normal control group. 


Massive Steroid Therapy in Acute Rheumatic Actiyicy 
and Carditis 


Gordon Bendersky, Daniel Mason, Ella Robe 
Jeannette C. Mason, Margaret A. Milliken, 
Marion B. Wikingsson, Philadelphia, Pa. 


A group of children with rheumatic activ 
many of whom had concomitant rheumatic cardi ; 
were given long-term massive doses of dexamet 
sone. This consisted of daily doses of 6 to 101 2 
of this drug (depending upon weight and a 
for 6 weeks, with gradually decreasing dosage o 
the next 4-week period. 

In every case, there was beneficial effect 
shown by return of temperature to normal, 
crease in cardiac rate, disappearance of joint sig s 
decrease in cardiomegaly, abolition of first deg 
heart block on the electrocardiogram, return 
the sedimentation rate and C-reactive protein 
normal and decline in ASTO titer (when initia’ y 
elevated). In 4 patients with moderate to sev: 
chorea, all neurologic signs disappeared within 
to 72 hours. When congestive failure was due 
acute carditis, this disappeared with dexamet 
sone therapy without the use of digitalis in sor 
cases. 

There was a tendency for the white blood cel 
count to become elevated with dexamethasone ther- 
apy. Complications from the use of this drug 
included hypertension, diabetes mellitus, moon 
facies, acne, abdominal and breast striae, epilep- 
tiform seizures (with normal encephalographic 
findings), adrenal depletion, osteoporosis, acute 
psychoses, and increased incidence of staphylococ- 
cic infection. 

Serum electrolyte patterns (sodium, potassium, 
chloride) did not vary significantly during the 
course of therapy. 

After 6 to 10 weeks of therapy, there was a 
20 per cent rheumatic activity relapse rate. It 
was too early to attempt to evaluate the degree of 
residual valvular damage in this group of patients 
compared with a previous control group. 


Side Effects of Nicotinic Acid in Treatment of Hyper- 
cholesterolemia 


Kenneth G. Berge, Richard W. P. Achor, 
Norman A. Christensen, Harold L. Mason, and 
Nelson W. Barker, Rochester, Minn. 


During a 5-year period, we have used nicotinic 
acid (1.5 to 6 Gm. daily) in treating 67 patien‘s 
with hypercholesterolemia. Plasma cholesterol lev 
less than 250 mg. per 100 ml. were achieved in 
of the 51 persons completing at least 1 year 
therapy and whose mean pretreatment level ws 
327 mg. 

Cutaneous flushing, noted initially by alli p.- 
tients, usually subsided and was not a seric 's 
problem. Gastrointestinal symptoms occurred 
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patients and caused 4 to discontinue treatment. 
perglycemia developed in 21 of 31 persons 
ed; 19 exhibited glucose-tolerance curves simu- 
a ng diabetes mellitus, but 14 of the 16 who were 
iecked reverted to normal after withdrawal of 
)tinie acid. Mild hyperuricemia occurred during 
: atment in 16 of 26 patients tested, and single 
sodes of gout developed in 2. 
Juring treatment, at least 1 abnormality of 
ts relating to hepatic function occurred in 23 
52 patients; jaundice, which subsided promptly 
en use of the drug was stopped, developed in 2. 
ypsy done in 1 of these patients demonstrated 
«trilobular biliary stasis and cellular necrosis. 
‘patie biopsy in 2 others during treatment gave 
ormal results, but histologic studies at necropsy 
closed mild fatty change in 7 of 9 patients 
lying of vaseular disease during or following ad- 
inistration of nicotinic acid. 
Although these side effects of large doses of 
nicotinie acid do not contraindicate its use in most 
instanees, they indicate the need for careful ob- 


servation of patients so treated on an investiga- 
tional basis. 


Relation of Fat Tolerance to Coronary Atherosclerosis 


Donald Berkowitz, David M. Sklaroff, John J. 
Spitzer, and William Likoff, Philadelphia, Pa. 


Considerable attention is being focused on hy- 
percholesterolemia as an important factor in the 
genesis of atherosclerosis, and many regimens, 
both dietary and drug, are being advocated in an 
attempt to normalize cholesterol levels. 

On the basis of more precise methods for study- 
ug lipid metabolism, notably radioactive fat- 
lerance tests, evidence is at hand which indicates 
hat abnormal fat tolerance is more frequently 

esent, and that this may represent a more funda- 
ental disturbance than that reflected by an ele- 
ted blood lipid fraction. Furthermore, treatment 
patients with coronary artery disease and 
1\percholesterolemia with various of the choles- 
ol-lowering agents such as nicotinic acid, sitos- 

ol, and triparanol, has resulted in a reduction 

the cholesterol level in a certain per cent of 

ise treated, with no concomitant improvement in 

fat tolerance. We do not believe it likely, 
refore, that these drugs produce any favorable 
inges on the atherosclerotic process. 

Attempts to improve fat tolerance by weight 

iuetion, heparin, and certain other related prep- 

itions, with or without a simultaneous lowering 
the cholesterol, would appear a more rational 
proach to the problem. 


~_—- ~~ © 6 et Se et 


ect of Lipemia on the Disappearance Rate of Intra- 
venously Administered Radioactive Fat 


Donald Berkowitz, John J. Spitzer, Millard N. 
ll, and David M. Sklaroff, Philadelphia, Pa. 
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The use of intravenous radioactive fat is cur- 
rently being explored as a new tool to study lipid 
metabolism. Tolerance tests using 2 to 3 ec. doses 
of I'31-jodinated triolein have demonstrated that 
over 75 per cent of the injected fat has already 
left the circulation after 15 minutes. Although the 
rate of disappearance is somewhat slower in pa- 
tients with certain lipid disorders such as essential 
hyperlipemia and hypothyroid disease, this dif- 
ference may at times not be very marked. 

In an attempt to increase the sensitivity of the 
procedure, a priming test meal of 250 ce. of light 
cream was administered orally and the effect of 
the resulting lipemia noted on the disappearance 
rate of radioactive fat injected intravenously 2 
hours later. 

A uniform elevation of the blood radioactivity 
levels occurred in these instances when compared 
to corresponding time intervals when the fat was 
administered in the fasting state. In addition, the 
disappearance rate of the tagged triolein was much 
slower, thus giving a much more precise distinction 
between normal and abnormal states. Simultaneous 
determinations of the blood lipid fractions showed 
thai: the amount of radioactivity at any specific 
time, and its rate of disappearance from the blood 
was, in essence, a function of the level of the 
serum triglyceride concentration. 

Further modifications of this prefeeding princi- 
ple are in progress in an effort to evolve a simple 
and rapid intravenous fat-tolerance test. 


Blood Pressure Measurements in Obese Persons 


Kurt Berliner, Herley Fujiy, Duk Ho Lee, 
Muhtar Yildiz, and Bernard Garnier, New York, 
N.Y. 


This investigation concerned itself with the 
falsely high blood pressure readings which are 
said to be common in obese people. It consisted of 
simultaneous direct intra-arterial blood pressure 
measurements by means of an electromanometer, 
and indirect measurements with the auscultatory 
method. One hundred subjects were used and were 
grouped according to their Ponderal Index W/H, 
weight per inch of height. Sixty-one subjects 
were obese, 39 were nonobese. 

The indirect method generally underestimates 
systolic and overestimates diastolic pressure. This 
holds for lean persons as well as for moderately 
obese persons. 

The discrepancies between the direct and indirect 
methods were usually minor among the lean and 
the moderately obese subjects and went in both 
directions. Falsely high blood pressure readings 
in lean and moderately obese persons are not 
common. 

In extremely obese persons the indirect method 
is subject to considerable error. In 8 out of 10 
persons, the systolic pressure was overestimated by 
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from 6 to 51 mm., and in 9 out of 10 such persons 
the diastolic pressure was overestimated by 4 to 
35 mm. The extent to which systolic pressure is 
overestimated in extremely obese persons can be 
much greater than was heretofore known. Over- 
estimations of 44, 50, and 51 mm. occurred in 
3 of our stoutest subjects. Falsely high readings, 
common in extremely obese subjects, are caused by 
the large size of their arms. They are usually 
avoidable or at least foreseeable. 


Demonstration of Penicillin Inhibition by Pharyngeal 
Flora in Patients Treated for Streptococcal Pharyn- 
gitis 
Stanley H. Bernstein, Maxwell Stillerman, and 

Charles M. Samet, New Hyde Park, N. Y. 


Bacteriologic relapse follows adequate penicillin 
treatment of streptococcal pharyngitis in 10 to 12 
per cent of patients. This may be due to other 
concurrent pharyngeal organisms which inhibit the 
action of penicillin. A new method has been 
developed to test this hypothesis. Cultures from 
the pharynx were obtained from 65 patients with 
pharyngitis due to group A beta hemolytic strepto- 
cocci before, during, and after 10 days of oral 
administration of phenoxymethyl penicillin (750 
mg. per day). A group of 85 patients with 
untreated nonstreptococcal pharyngitis was simi- 
larly studied. Swabs were incubated in eugon 
broth for 48 hours. The following method was 
used to demonstrate organisms capable of inhib- 
iting penicillin action. A standard beta hemolytic 
streptococcus, sensitive to .03 units per ml. of 
penicillin, was streaked on blood agar. Plastic 
cups, equidistantly spaced, were embedded in the 
agar. To each cup was added .1 ml. (0.2 units) 
of purified phenoxymethyl penicillin and .1 ml. of 
the test cultures. After incubation, inhibition of 
streptococcal growth was measured by the lack 
of the zone of hemolysis surrounding each cup. 
In both groups, 16 to 18 per cent of cultures 
taken at the onset of illness carried penicillin- 
inhibiting organisms. These organisms were not 
found during and after therapy in 35 patients 
with streptococcal pharyngitis cured with peni- 
cillin. However, in 8 of 10 patients relapsing 
after therapy, penicillin-inhibiting organisms were 
found. These findings suggest that penicillin inhi- 
bition by concurrent bacterial flora may govern the 
therapeutic response of streptococcal infections. 
Identification of inhibiting organisms and sug- 
gested modifications of therapy to overcome this 
effect have also been studied. 


Comparative Effects of Thyroxin Analogs as Hypo- 
cholesterolemic Agents 


Maurice M. Best and Charles H. Duncan, 
Louisville, Ky. 


Several analogs of thyroxin exert a disprop.r- 
tionate effect on cholesterol metabolism of the »at 
as compared to the naturally occurring L-thyrox’n, 
Four such compounds, tetraiodothyroformic a 
(200 to 400 mg. daily), dimethyldiiodothyroforr j 
acid (200 mg. daily), D-thyroxin (10 mg. dail, } 
and p-triiodothyronine (1 to 2 mg. daily), wey 
selected on the basis of the animal studies ; 
compared to L-thyroxin (0.2 mg. daily) in ¢) 
hypercholesterolemic human. Fourteen euthyr 
patients have been observed continuously for : 
proximately 3 years during which placebos anc ‘ 
or more thyroxin-like compounds were admin s- 
tered alternately and their effects on serum chol:s 
terol noted. 

Significant reductions of serum total choleste 
resulted from the daily administration of each 
the 4 analogs. The reduction was sustained for 
periods of 16 to 38 weeks of treatment with 1 
tendency to escape. With the substitution 
placebos, serum cholesterol returned to the pre- 
treatment range. No tachycardia, weight loss, or 
other evidence of hypermetabolism was observed 
to result from the drugs, although in 1 patient 
there was possibly an increase in effort angina. 
No serious toxie effects were observed, although 
3 patients exhibited iodide reactions while receiv- 
ing 1 of the 2 formic acid analogs. The mean 
reduction of serum cholesterol resulting from the 
analogs (20 per cent of pretreatment control level) 
was somewhat greater than that resulting from 
L-thyroxin. During the periods of analog admin- 
istration, mean serum cholesterol was 62 mg./100 
ml. below the mean control level of 312 mg./100 ml. 


Effect of Hypothermia in Experimentally Produced 
Arrhythmias 


Ezra J. Beyda, Philadelphia, Pa., Sol Alvarez, 
Chicago, Ill., Otto F. Muller, and Samuel Bellet, 
Philadelphia, Pa. 


Rapid ectopic rhythms (atrial fibrillation, atrial 
tachycardia and atrial flutter) were produced in 
16 open-chested and 9 intact animals by the appli- 
cation of aconitine to the right atrium. Following 
the production of the arrhythmia, the ventricular 
rate during normothermia ranged from 160 to 320 
beats per minute. Hypothermia (temp. 78 ‘0 
92 F.) was then produced in these animals. (1 
practically all of the experiments, marked slowig 
of the ventricular rate occurred (this ranged fro 1 
80 to 120 beats per minute). On rewarming, t! ¢ 
heart rate rose from an average of 93 per minu e 
during hypothermia to 175 per minute when tie 
temperature was raised. Sinus rhythm acquir | 
during hypothermia persisted in most instance: :. 
The blood pressure, which dropped significant \ 
during the rapid ectopic rhythm, was slightly i - 
creased during the period of slowing obtained wi 1 
hypothermia. The results obtained in the expei.- 
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ntal animal would appear to have a bearing on 
tain refractory arrhythmias in the human sub- 
t. 


alysis of Deaths from Intracardiac Surgery 


Nmil Blair, R. Adams Cowley, Robert T. Single- 
Paul Hackett, and William G. Esmond, 
ltimore, Md. 


This study is a detailed analysis of deaths in 

) eases of open heart surgery in which there 

re 30 deaths (27 per cent). Four died during 

eoperative preparation. Nine died on the oper- 

ing table. Cardiovascular collapse was the most 
‘mmon eause of death. Respiratory failure, met- 
avolie acidosis and hemorrhage were noted in 
d-creasing frequency. Cardiovascular collapse oc- 
curred most often in the seriously ill infant with 
complex anomalies and in the adult with chronic 
severe valvular disease. 

In those patients with acquired heart disease, 
the mortality rate was 29 per cent (4/14) below 
the age of 40 and 44 per cent (4/9) over 40. In 
the congenital group, a 50 per cent (12/24) mor- 
tality rate was observed in infants while only 11 
per cent (4/38) was observed in the age group 
4 to 15 years. 

When hypothermia with circulatory occlusion 
was utilized, the death rate was 14 per cent (5/36) 
over-all and only 7 per cent (2/33) for the secun- 
dum defects and valvular pulmonie stenosis. Una- 
bridged statistics reveal 33 per cent (25/75) mor- 
tality in the pump oxygenator cases. The pump 
time beeame a significant factor only when it 
exceeded 2 hours, 

For the most part, death from cardiac surgery 

not due to abstruse causes but rather to the 
vme reasons generally observed for all forms of 

oracie surgery in poor-risk eases. In the older 

e group, coronary artery disease is a contribut- 
ing faetor. Severe pulmonary hypertension was a 

‘nificant contributing factor in the infant death 

te. By eliminating all preventable deaths, the 

tality rate would stand at about 10 per cent 

1/110). Improvement in diagnosis, operative 

‘hnies and postoperative care should result in a 

nificant reduction in mortality rates. 


‘le of Hypothermia in Intracardiac Surgery 


“mil Blair, R. Adams Cowley, Robert T. Single- 
1, Paul Hackett, and William G. Esmond, 
ltimore, Md. 


By lowering metabolic requirements for oxygen, 
od perfusion can be reduced or even totally 
spended for prolonged periods. This was the 
ginal, and remains the current, basis for direct 
ut surgery under hypothermia alone or in con- 
iction with total bypass. Circulatory occlusion 


fell into disrepute because of the high incidence 
of ventricular fibrillation and the limitation of 
time for surgery. These 2 problems were mitigated 
by: (1) limiting this procedure to only the simplest 
defects (secundum interatrial septal defects and 
pulmonary valvular stenosis) ; (2) moderating the 
level of hypothermia (thereby reducing the hazard 
of fibrillation) ; and (3) not using drugs either for 
attempted defibrillation or for cardioplegia. Hypo- 
thermia alone in the range of 29 to 26 C. permits 
safe occlusion from 10 to 15 minutes. 

The advantages gained from the use of hypo- 
thermia with bypass are: (1) reduction in blood 
flow; (2) elimination of metabolic acidosis; and 
(3) extension of safe perfusion time. At normal 
body temperature, safe perfusion has been limited 
to 40 minutes or less. With hypothermia of 32 to 
30 C. pump time up to 2 hours is permissible 
with safety. With this technic, repair of most 
complex defects is possible. Total bypass with 
cold arrest is the newest and most promising appli- 
cation of hypothermia to intracardiae surgery. 

Our experiences are based upon over 100 cases, 
using the technies listed above. Hypothermia alone 
remains a simple, safe and effective tool when used 
judiciously. When combined with bypass, poten- 
tialities of artificial perfusion can be greatly 
extended. 


Coronary Arterial Calcification 


David H. Blankenhorn, Los Angeles, Calif. 


Coronary arterial calcifications are the most 
common radiopaque lesion of the heart. Although 
improved radiologic technics now lead to discovery 
of an increased number of coronary arterial cal- 
cifications in living man, the prevalence of these 
lesions is frequently underestimated at autopsy. 
Autopsy study of the radiographic pattern of coro- 
nary arterial calcification in 89 adults indicates 
that a unique situation exists in this artery. Cal- 
cification invariably occurs in atheromatous lesions 
and Moénckeberg’s medial calcification does not 
exist. Massive coronary calcification is most fre- 
quently seen in hearts exhibiting grossly dilated 
coronary arteries and it seems possible that dila- 
tion effects tolerance to severe atherosclerosis, per- 
mitting survival for a sufficient period to allow 
extensive calcification. Small calcifications of the 
coronary artery have been found in young men 
(aged 30 to 50) dying suddenly of ischemic heart 
disease. These men apparently could not tolerate 
coronary atherosclerosis for a sufficient period to 
develop extensive calcification. These findings are 
relevant to the design of experiments investigating 
the prevalence of atherosclerosis by search for 
manifest ischemic heart disease, because they dem- 
onstrate certain individuals in whom the extent of 
atherosclerosis is inversely proportional to the 
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clinical significance of lesions. These findings also 
indicate that small calcifications discovered in a 
young man have much greater significance than 
extensive calcification at a later age. 


New Methods of Serum Glyceride Analysis 
David H. Blankenhorn, Los Angeles, Calif. 


The glyceride fraction of serum lipids has been 
shown to play an important role in energy metabo- 
lism and to affect blood oxygen transport. It may 
also affect blood coagulation. This paper presents 
an improved system of blood glyceride analysis. 
To find patients with abnormal blood glycerides, 
a sereening technic has been devised. This is a 
modification of the total cholesterol determination 
of Abell, Brodie, Levy, and Kendall which allows 
concurrent total cholesterol and total lipid deter- 
minations. When total cholesterol and total lipids 
are known, the lower limit of serum glyceride 
content can be estimated. To furnish further 
information, a simple microchromatographic method 
employing Florisil has been devised. This technic 
allows determination of total glycerides, triglycer- 
ides, diglycerides, and monoglycerides in 1 ce. of 
serum. The adsorbent properties of Florisil have 
been found to be constant from lot to lot and to 
effect sharp separation of lipid classes. Ninety- 
seven to 99 per cent recovery of added glycerides 
ean be achieved. The existence of monoglycerides 
and diglycerides in human blood can be demon- 
strated with this system. 


Effect of Nicotinic Acid, Stearic and Linolenic Acid, 
Heparin, and Estrogenic Hormones on Uptake and 
Dispersal of Cholesterol in Aortic Endothelial Cells 
Grown in Tissue Culture 


Ancel U. Blaustein and Marilyn Rosenblat, 
New York, N. Y. 


Rat aortic endothelial cells were grown in tissue 
culture according to the method described by 
Rutstein et al. When sufficient explantation oc- 
curred, transplants were placed in a double cover 
slip Maximow slide. Groups of cells were exposed 
to media containing serum derived from patients 
whose cholesterol levels ranged from 350 to 560 
mg. per cent. On the third day under brite lite 
or phase microscopy, lipid deposits were seen in 
the cell cytoplasm. As exposure to cholesterol 
continued, a marked increase in uptake was demon- 
strated by Sudan Black B stains and specifically 
by the Lieberman-Burchard reaction. 

The following experiments were performed. 

1. Nicotinic acid (5 per cent) plus high choles- 
terol serum were added to the feeding media. 
Explant cells were exposed to the composite media 
in Maximow slides for 2 weeks. The media were 
changed every third day. 


2. Linolenic acid plus high cholesterol we: 
added to the feeding media as above for 1 wee 

3. Cells were exposed to stearic acid and hi 
cholesterol as with linolenic acid. 

4, Heparin and high cholesterol serum we : 
added to the feeding media and cells exposed 
the composite mixture. 

5. Conjugate estrogens were added to the med. , 
in addition to high cholesterol serum. The c« 
were exposed to this mixture. 

Findings: Five per cent nicotinic acid apprec - 
ably decreases the uptake of cholesterol by ti » 
cells. It also causes the dispersal of lipid from ce! ; 
already laden with it. Linolenic limits the upta 
of cholesterol while stearic acid enhances 
Estrogens and heparin do not influence uptake « 
dispersal of cholesterol. ~ 


Bacterial Endocarditis in Children with Heart Disea 


Sidney Blumenthal, Sylvia P. Griffiths, a 
Beverly C. Morgan, New York, N. Y. 


A review of experience with 58 children with 
bacterial endocarditis superimposed upon hear! 
disease indicates this is not a rare complication 
and that patients of all ages, including infants, 
may be affected. Although we have not noted 
any decrease in the incidence of this disease since 
the introduction of antibiotics, its clinical mani 
festations have changed dramatically. 

In the majority, infection was superimposed 
upon a congenital cardiac malformation ; rheumatic 
heart disease was a less common underlying dis- 
order. Unexplained fever and fatigue were usual 
admitting complaints. Additional symptomatology 
reflected the underlying cardiac pathology and 
predilection for vegetations to develop at specific 
sites. Involvement of the endocardium of the right 
side of the heart and pulmonary artery was com- 
mon. Patients with tetrad of Fallot developed 
symptoms secondary to hypoxia attributable to 
vegetations resulting in obstruction to pulmonary 
blood flow. 

Bacteriologic studies were as vital in confirming 
diagnosis and planning treatment as in the manage- 
ment of patients with meningitis. Bacterial endo- 
carditis was uncommon if blood cultures were 
sterile, providing an adequate number (6) of 
sufficient quantity (10 ml.) had been obtained 
from a patient who was not receiving antibiotics. 
Antibiotic treatment was successful in all patien‘s 
with endocarditis due to Viridans streptococci aid 
in less than half of those with endocarditis due 0 
Staphylococcus aureus. A therapeutic regim:n 
should be based upon identification of the causati:e 
organism and determination of its in vitro sen: - 
tivity. 

The prevention of bacterial endocarditis p 
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ipposes knowledge of factors initiating bac- 
remia and the nature of the offending organism. 
herapeutic blood levels with a bactericidal agent 
iust be achieved for adequate prophylaxis. 


oronary Heart Disease as a Cause of Congestive Heart 
Failure 


Herrman L. Blumgart, Paul M. Zoll, Boston, 
lass., and William Gibson, Detroit, Mich. 


In patients with congestive heart failure, the 
tiologie diagnosis of arteriosclerotic heart disease 
s commonly made after the exclusion of valvular 
ind hypertensive heart disease and other obvious 
auses. Sharp exception to this practice has been 
xpressed by some observers who ascribe con- 
estive heart failure in the absence of obvious cause 
.o senile changes in the myocardium rather than 
to eoronary atherosclerosis. To ascertain the valid- 
ity of this term, a series of 1,300 consecutive 
autopsies was reviewed in which the coronary ar- 
teries had been examined by the injection and 
dissection technic. 

Congestive heart failure had been present in 
200 of the cases for at least 8 weeks. After valvular 
and hypertensive disease and other rarer causes 
were excluded, 23 cases remained. In 20 of them 
angina pectoris or myocardial infarction had been 
present clinically to support coronary disease 
as the etiologic basis for the congestive failure. 
All 23 hearts showed extensive coronary arterial 
obstruction and almost all showed myocardial 
fibrosis or infarction. Brown atrophy or changes 
of the “senile heart” other than coronary disease 
were not found. Cardiac hypertrophy was present 
in 18 of these 23 hearts. These findings demonstrate 
that coronary atherosclerosis alone may produce 
congestive heart failure by impairment of myo- 
cardial function that is usually evidenced at post 
mortem by myocardial fibrosis or infarction. When 
congestive heart failure is present clinically, the 
tiologie diagnosis of coronary heart disease may 

‘ made with a high degree of confidence if other 
rms of heart disease are not evident. 


ercutaneous Left Atrial Puncture: Clinical Correla- 
tion and Inherent Errors 


Richard W. Booth, John M. Hartman, Charles 
. Meckstroth, and Joseph M. Ryan, Columbus, 
hio 

Many reports regarding left heart catheteri- 
tion emphasize the hazards of percutaneous 
rial puncture. This communication describes the 
inieal application of this technic, emphasizes its 
mplieity and details its shortcomings. 

Of 137 patients studied, only 6 had significant 
mplications. No mortality occurred. The Fisher 


technic was employed. Absolute pressure measure- 
ments and valve gradient determinations were 
made by standard methods. Indicator-dilution 
curves were done and, if feasible, cardiac output 
and valve measurements were calculated. 

Pure mitral stenosis was encountered in 31 
cases, mitral regurgitation combined with some 
stenosis in 70, aortic stenosis in 20. The remainder 
had combined aortic and mitral lesions. 

Comparing clinical evaluation to catheterization 
data, good correlation existed regarding the sever- 
ity of pure mitral stenosis and aortic stenosis in 
approximately 50 per cent. In the remainder, 
however, mitral stenosis was often clinically over- 
estimated while asymptomatic aortic stenosis was 
underestimated. This shows the hazard of relying 
solely on clinical judgment. 

Although the electrocardiogram generally cor- 
related well with the hemodynamic severity of 
mitral and aortic stenosis, 18 per cent with sig- 
nificant mitral stenosis (valve area less than 1.5 
em.?) had normal electrocardiograms. 

Radiographically, neither left atrial volume nor 
Kerley’s lines correlated with atrial pressure or 
valve resistance. 

Significant mitral or aortic regurgitation pro- 
duces lower cardiac outputs than actual valve 
flows resulting in factitious reduction of valve 
areas. Large CV waves may not represent mitral 
regurgitation when left atrial pressure is high. 
Undetected minimally damped pressure curves 
will reduce gradients, producing erroneously large 
valve areas. : 


Electrocardiogram in Marfan’s Syndrome 
Dorrance Bowers, Kelowna, B. C., Canada 


Sixty-three electrocardiograms from 55 Canadian 
patients with Marfan’s syndrome have been col- 
lected and reviewed. In some patients, the cardio- 
vascular “complications” of Marfan’s syndrome 
were associated with electrocardiographie abnor- 
malities; in some patients with serious cardio- 
vascular abnormalities (for example, aneurysm of 
the aorta or pulmonary artery), the electrocardio- 
grams were normal. 

Thirty-nine per cent (12 of 31) of male patients 
and 17 per cent (4 of 24) of female patients had 
abnormal electrocardiograms; 23 per cent (7 of 
30) of patients under 20 years of age and 36 per 
cent (9 of 25) of patients older than 20 years 
had abnormal electrocardiograms. 

The most common abnormal electrocardiographic 
pattern (9 tracings from 8 patients, all male) 
was the pattern of left ventricular hypertrophy. 
This pattern was thought to reflect left ventricular 
hypertrophy resulting from aortic valvular insuf- 


’ ficiency. 
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The second most common abnormal electrocardi- 
ographie pattern (found in tracings from 4 male 
and 3 female patients) consisted of S-T segment 
depression or T-wave inversion in leads II, III, 
and AVF. This pattern was thought to reflect 
right ventricular or biventricular hypertrophy, or 
to be an effect of digitalis. 

Atrial fibrillation was recorded in 2 electro- 
cardiograms, incomplete right bundle-branch block 
in 7, and complete right bundle-branch block in 1. 
There were no other significant disturbances of 
rhythm or conduction. 

It was concluded that, in this group of patients, 
Marfan’s syndrome is an abiotrophiec disorder of 
the cardiovascular system frequently associated 
with nonspecific electrocardiographic abnormalities. 


Hemodynamic Observations on the Function of the 
Left Atrium in Man 


Eugene Braunwald, Charles J. Frahm, and John 
Ross, Jr., Bethesda, Mad. 


It has recently been emphasized by Sarnoff, 
Mitchell, and Gilmore that atrial contraction con- 
tributes to ventricular filling, but the clinical im- 
portance of this phenomenon has not been ap- 
preciated. The difference between left ventricular 
end-diastolic or left atrial “z”’ point pressure 
(LVEDP) and mean left atrial pressure (MLAP) 
provides a quantitative measure of left atrial fune- 
tion. This pressure difference expresses the abil- 
ity of the atrium to contribute to left ventricular 
filling, to augment LVEDP, and thus to provide 
the stimulus for ventricular contraction while main- 
taining MLAP, and therefore pulmonary venous 
pressure, at a lower level. In 9 subjects without 
heart disease, and in 7 patients with hemodynami- 
eally trivial abnormalities, LVEDP-MLAP ranged 
from -4 to +3 and averaged 0 mm. Hg. When 
MLAP was elevated to an average of 19 mm. Hg 
in 6 subjects by means of rapid blood transfusion, 
LVEDP-MLAP remained low, averaging 0 mm. 
Hg. In 23 patients with left ventricular hyper- 
trophy due to aortic valve disease, idiopathic myo- 
cardial hypertrophy, or coronary artery disease, 
the LVEDP averaged 21 mm. Hg; the LVEDP- 
MLAP averaged 6 mm. Hg and was less than 
3 mm. Hg, the highest normal value, in only 2 
patients. An atrial sound was easily audible in the 
majority of these patients. 

These data emphasize the clinical importance of 
left atrial contraction in patients with left ven- 
tricular hypertrophy in whom left atrial con- 
traction elevated LVEDP while maintaining 
MLAP and pulmonary venous pressure at a sig- 
nificantly lower level. These observations provide 
an explanation for the deleterious effects of atrial 
arrhythmias in patients with left ventricular hy- 
pertrophy. 


Enzyme Inhibitors in the Treatment of Hypertension 


Albert N. Brest and John H. Moyer, Philadel 
phia, Pa. 


The use of enzyme inhibitors in the treatment o 
hypertension is currently being investigated. Sev 
eral monamine oxidase (MAO) inhibitors, includ 
ing iproniazid and 1-phenyl-2-hydrazinepropane 
have demonstrated significant antihypertensiv 
abilities; and the hypotensive action of these com 
pounds is further enhanced by the therapeuti 
addition of the thiazide derivatives. The MA‘ 
inhibitor nialamide has been used alone and ii 
combination with thiazide derivatives in 40 pa 
tients with significant antihypertensive results 
serious toxie or side reactions have not been en 
countered. The mechanism-of hypotensive actio 
of the MAO inhibitors remains undetermined 
More recently, decarboxylase inhibitors have bee: 
investigated in hypertensive subjects. Fifteen pa 
tients were treated with a-methyl-3,4-dihydroxy 
phenylalanine and the antihypertensive effect o 
the latter drug was confirmed. The hypotensiv: 
action of the decarboxylase inhibitors appears t 
be due to the inhibition of the decarboxylation o! 
dihydroxyphenylalanine to dihydroxyphenethyl- 
amine (dopamine). The subsequent synthesis of 
the sympathetic mediator, norepinephrine, is there- 
by reduced. In addition to their potential clini 
eal usefulness, the enzyme inhibitors may ulti 
mately provide additional insight into the patho 
genesis of the hypertensive process, 


Hemodynamic Technic for the Detection of Hyper- 
trophic Subaortic Stenosis 


Edwin C. Brockenbrough and Eugene Braunwald, 
Bethesda, Md. 


In the presence of valvular aortic stenosis or of 
discrete subvalvular stenosis, the narrowed orifice 
is constant and its size is not altered by changes in 
the force of ventricular contraction. In hyper 
trophie subaortic stenosis the orifice narrows dur 
ing systolic contraction of the hypertrophied mus 
cle in the left ventricular outflow tract and th 
orifice size, therefore, is a function of the fore: 
of left ventricular contraction. In 75 patients, 
proved to have the discrete, “fixed” type of aorti 
or subaortic stenosis, the beats following the com 
pensatory pause after a premature ventricula 
contraction were always characterized by highe 
left ventricular systolic pressures and larger sy: 
temic arterial pulse pressures than the norm: 
beats, i.e., arterial pulse pressure varied direct] 
with left ventricular systolic pressure and wit 
the duration of diastole. In all 9 patients prove 
to have hypertrophic subaortice stenosis, the bea 
following premature contractions always exhibit 
lower arterial pulse pressures than did the norm: 
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» ts, ie., arterial pulse pressure varied inversely 
wh left ventricular systolie pressure and with the 
d vation of diastole. The distinction between these 
2 cypes of obstruction to left ventricular outflow 
» vy be established with confidence by this analy- 
- of the effects of premature ventricular contrac- 
t ns on either the simultaneously recorded left 
\ atricular and arterial pressure pulses, or on the 
‘erial pressure pulses alone. The recognition of 
| pertrophie subaortie stenosis is essential in form- 
iting a rational plan of treatment for all pa- 
nts with obstruction to left ventricular outflow, 
d the hemodynamic technie described affords a 
uple but reliable diagnostic approach. 


Surgical Considerations in Cerebral Vascular Insuffi- 
ciency 


Milton F. Bryant, Atlanta, Ga. 


Considerable experience has now been accumu- 
|.ted which shows that approximately 30 to 35 per 
cont of patients with cerebrovascular insufficiency 
lave stenotic or occlusive lesions in the extra- 
cranial portion of 1 or more of the 4 major arteries 
that supply the brain. Atherosclerosis is the 
usual cause of these obstructive lesions, although 
on Oeeasion one may encounter embolie obstruction 
or obstruction due to arteritis. The atherosclerot- 
i¢ lesions have a distinctive topography. The 
proximal form oceurs in the major vessels as they 
originate from the aortie arch. In the distal form 
the plaques are located in the vertebral and inter- 
nal carotid arteries at their origin. 

Proximal obstructions produce arterial insuffi- 
cieney in the vessels to the upper extremities and 
to the brain depending upon the number of arteries 
involved at the aortie arch. The important physi- 
cal findings are related to examination of the blood 

essels in the upper extremities and neck. The 
‘xtent and exact location of these lesions is estab- 
hed by aortography. Six patients have been 
perated upon with complete relief of symptoms. 

Distal obstructions in the internal carotid artery 

ually produce symptoms and signs associated 

th insufficiency to the territory supplied by the 
iddle cerebral artery. Bilateral carotid arterio- 
ams are essential in establishing the diagnosis. 

‘irty patients have been operated upon with 

irked improvement in 65 per cent. 

Obstructions in the proximal portion of the ver- 

val arteries produce symptoms similar to those 

sociated with thrombosis of the posterior inferior 
rebellar artery, or, if bilateral, symptoms of 
silar artery insufficiency may occur. Transsub- 
vian vertebral arteriograms are necessary to con- 

u the diagnosis. Restorative operations have 

‘n performed in 12 patients. Improvement oc- 

rred in only 3 patients. 

\n aggressive approach, including arteriography 


in many instances, to the problem of recurrent 
foeal cerebral ischemie attacks and to strokes in 
general is essential in order to outline the best 
treatment program for each patient. 


Electrocardiographic Patterns of Injury, Ischemia, and 
Necrosis 


Cesar A. Caceres, Washington, D. C. 


Ischemie electrocardiographie patterns and 
initial QRS abnormalities similar to those of in- 
faretion have been reported, in the literature, in 
otherwise normal subjects. In this study, con- 
ventional surface plus intracavitary leads from 1 
or more chambers were recorded during right and/ 
or left heart catheterization in 50 subjects not 
suspected of having coronary artery disease. At 
least 2,500 electrocardiographic sequences were 
serutinized per subject. The majority of subjects 
were observed to have repeated instances during 
which there were surface ventricular electrocardio- 
graphic patterns indistinguishable from those of 
acute injury, myocardial ischemia, or necrosis. 
These surface patterns were correlated to simul- 
taneously recorded intracavitary leads as well as 
to chamber pressures. There was a constant asso- 
ciation of abnormal surface electrocardiographie 
patterns like those seen in coronary artery disease, 
and intraeavitary evidence of premature depolari- 
zation. Local cavity injury currents, when sus- 
tained, were also associated with evidence of pre- 
mature depolarization of an area of myocardium. 
Electrical asynchronism between chambers was 
observed, at times associated with mechanical 
asynchrony. The observations suggest that simi- 
lar mechanisms of production may be attributable 
to abnormal electrocardiographie patterns in nor- 
mal subjects as well as to patterns obtained in 
disease states. The degree of premature depolari- 
zation of an area of myocardium or of an entire 
ventricle and the time lapse between atrial and 
ventricular depolarization suffice to explain most 
abnormal electrocardiographie patterns generally 
related to coronary artery disease. 


Value of Intracavitary Electrocardiography 


Cesar A. Caceres and Juan Calatayud, Wash- 
ington, D. C. 


Intracavitary electrocardiography is an indis- 
pensable tool in the proper control of cardiac eathe- 
terization. It is also of value in the study of elec- 
trical and mechanical activity of the heart. Intra- 
cavitary tracings from 1 or more chambers in 50 
left and/or right heart catheterizations performed 
with simultaneous recordings of surface leads and 
chamber pressures were studied. The tracings 
demonstrated that localization of the catheter tip 
within a chamber was more precise with the intra- 
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cavitary electrocardiogram alone than with a 
combination of pressure curve and fluoroscopic 
image. Electrically precise localization of a cham- 
ber or a specific area within a chamber is possi- 
ble. Use of the intracavitary electrocardiogram 
therefore reduces radiation-exposure time during 
cardiac catheterization to a minimum. Intracavi- 
tary leads allow early detection of injury currents 
within the heart. These local injury currents are 
observed in the majority of cardiac catheteriza- 
tions. They herald the onset of severe arrhyth- 
mias, and if allowed to persist may be observed 
in surface leads. Intracavitary leads prevent a 
lack of awareness of the imminence of these events. 
Study of the morphology of intracavitary wave 
patterns provides information regarding the elec- 
trical activity of myocardial musculature not other- 
wise available under relatively normal conditions in 
the human subject. It is thus possible to observe 
changes in the sequences of myocardial activity 
during the time that surface leads change from 
normal to abnormal patterns, during complex ar- 
rhythmias, and during therapy. 


Diagnostic Value of the Pulse Wave Contour in Oblit- 
erative Arterial Disease 


Francis S. Caliva and Bruce Chamberlain, 
Syracuse, N. Y. 


Arteriograms of 50 patients with blocks of the 
femoral artery have been classified according to 
involvement of other more peripheral vessels 
(“run-off”). In each patient, correlation was then 
made between the arteriograms and the contour of 
the pulse waves previously recorded from several 
locations on the leg and from the toe. 

The change in pulse wave contour allowed pre- 
diction of the site of the block. The presence 
or absence of toe pulsations was found to corre- 
late well’ with the adequacy of the “run-off.” 
Furthermore, prediction of the patency of the 
popliteal artery as well as more peripheral ves- 
sels could be made by recording pulse waves dur- 
ing the time of occlusion in the region of these 
vessels. Digital blood flows, determined plethys- 
mographically, added little additional information. 

These findings emphasize the importance of 
recording pulse waves in patients with obstruc- 
tive arterial disease. Not only can information 
derived from the arteriogram be supplemented, 
but in many eases the need for such films may be 
obviated. In view of the difficulties associated 
with arteriography as well as the radiation expo- 
sure to both patient and physician, the described 
technics should find much practical application. 


Complete Transposition of the Great Vessels: An Elec- 
trocardiographic and Anatomic Correlation 


Homobono B. Calleja and Don M. Hosier, 
Columbus, Ohio 


Complete transposition of the great vessels, in 
which the aorta arises anteriorly from the right 
ventricle and the pulmonary artery posteriorly 
from the left ventricle, was studied. Fifty-three 
patients satisfied this definition as proven by 
autopsy and/or angiocardiography and surgery. 

The AQRS were in sextants IV and V of Bay- 
ley’s triaxial system in 88.88 per cent. The P 
wave was tall and peaked or notched in 28.30 per 
cent; the P-R interval was normal in all but 1 
patient. A Q wave in V, was present in 13.21 
per cent. Marked right axis deviation and a Q 
wave in V, were not seen in patients below the 
age of 3 months. Right ventricular hypertrophy 
was diagnosed in 62.26 per cent; left ventricular 
hypertrophy in 15.09 per cent; and combined 
ventricular hypertrophy in 9.43 per cent. The 
electrocardiogram was considered normal in 13.21 
per cent; all these patients were under the age of 
1 month. 

In 40 patients the type and number of shunts 
were noted. Ventricular septal defect was the 
only shunt present in 22.50 per cent; patent 
ductus arteriosus alone in 10 per cent; atrial septal 
defect in 5 per cent; and no shunt in 1 patient. 
Two or more shunts occurred in 52.50 per cent. 
The thickness of the ventricular walls was meas- 
ured in 25 patients. Isolated right ventricular 
hypertrophy occurred in 36 per cent; isolated left 
ventricular hypertrophy in 8 per cent; combined 
ventricular hypertrophy in 52 per cent; and no 
hypertrophy in 4 per cent. 


Myxoma of the Right Atrium 


Frank L. Campeti, Earle B. Mahoney, and Paul 
N. Yu, Rochester, N. Y. 


This paper describes clinical, physiologic and 
angiocardiographie studies of 2 patients with right 
atrial myxoma and a review of 14 reported cases. 

Both patients had extreme fatigue and inter 
mittent peripheral edema. One had exertional 
dyspnea and fainting spells. The cervical veins 
were distended with prominent a wave. A loud 
diastolic murmur was heard at the tricuspid are: 
and at the apex. The erythrocyte sedimentation 
rate was markedly elevated. Radiologically, th 
heart was enlarged, involving mainly right atriun 
(RA) and right ventricle (RV) with normal pu! 
monary vascular markings. 

Electrocardiogram showed low voltage an 
prominent P waves. Cardiac catheterization dem 
onstrated: (1) low cardiac output and strok 
volume at rest and during exercise; (2) norma 
pulmonary artery and pulmonary wedge pressures 
and (3) a diastolic pressure gradient between RA 
and RV. Arterial indicator-dilution curves fol 
lowing injection of the indicator into the RA wer: 
distinctly different from those following injectio: 
into the RV. Cineangiocardiograms reveale: 
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amatie eyelie movement of the tumor in the RA 
id inflow chamber of RV. 

Surgical removal of the tumor was accomplished 

both patients with pump oxygenator. The 
st patient subsequently died, but the second 
itient is well. 

Since the tumor can now be successfully re- 
oved, a correct preoperative diagnosis is of para- 
ount importance. This may be achieved by: (1) 
high index of suspicion; (2) awareness of this 
iserepancy between the patients’ marked symp- 
ms and paucity of cardiac findings; and (3) data 
btained from cardiac catheterization, indicator- 
ilution curves and, specifically, angiocardi- 
graphy. 


ardiac Index in Ambulatory Patients Estimated by a 
Precordial Dilution Curve 


Kenneth M. Campione, Irene Anday, Maria 
serratto, and David P. Earle, Chicago, Ill. 


Four hundred and twenty-nine indexes in 240 
mbulatory patients were calculated from radio- 
cardiograms (time concentration curves of radio- 
activity) obtained by external precordial detection 
of intravenously administered I!3!-labeled serum 
albumin. The mean cardiac index of 3.51 in 48 
normal subjects agrees well with reports of other 
investigators using various technics. Results were 
reasonably reproducible. 

Patients with evidence of congestive heart fail- 
ure either in the past or present had significant 
reductions in cardiac index. Cardiac index in- 
creased in association with clinical evidence of 
improvement in cardiac status after treatment. 

In the absence of congestive failure, mean car- 
diac index was increased in patients with border- 
ine hypertension, normal in those with systolic 
ypertension, and frequently reduced in those with 
ustained diastolic hypertension, especially when 
vidence of myocardial involvement was also pres- 
ent. 

Most patients with coronary artery disease but 
no evidence of congestive heart failure had normal 

diac indexes. A few patients with myocardial 
nfaretion in the past had rather marked reduc- 
ions in eardiae index. 

Patients with purely stenotic valvular lesions 
iad normal eardiae indexes, while valvular insuffi- 
ieney led to erroneously low “cardiac index” 
values regardless of the presence or absence of 
ongestive heart failure. 

Classification of radiocardiograms according to 
ualitative features showed some correlation with 
ardiovaseular status. Prominent downslope fluc- 
lations were recognized most often in radio- 
ardiograms of patients with valvular insufficiency 
septal defects. Radiocardiograms maintained a 
mstant form over considerable periods of time 


in the absence of marked change in cardiovascular 
status. 


Management of the Lungs during Heart-Lung Bypass: 
Report of an Experimental Study 


Robert S. Cartwright, Thomas P. K. Lim, Ulrich 
C. Luft, and E. Mary Mostyn, Albuquerque, 
N. Mex. 


In 20 experiments on dogs, total body perfu- 
sions were carried out employing a Kay-Cross 
pump oxygenator at the rate of 80 to 100 ml./ 
min./Kg. body weight with venous drainage from 
the venae cavae including the azygos flow. In the 
first preparation, the pulmonary circulation con- 
sisted of a combination of the coronary venous 
and bronchial collateral flow. The lungs were 
either artificially ventilated with air at the rate 
of 1.5 to 4 L./min., were statically inflated at 7 
to 15 em. H,O, or were allowed to remain passive- 
ly deflated. Under these circumstances, the bio- 
chemical parameters of the pulmonary venous 
blood were compared with those of the systemic 
arterial blood with the following results: (a) with 
moderate ventilation, the former showed a rela- 
tively small deviation in oxygen saturation from 
that of the latter; (b) when the other methods 
were used, the difference in oxygen saturation was 
accentuated to 40.2 per cent with static inflation 
and to 59.9 per cent with passive deflation. In a 
second preparation, cross clamping the aorta and 
pulmonary artery at the level of the semilunar 
valves permitted only the bronchial collateral flow 
to perfuse the lungs. In this case, static inflation 
caused the least deviation in the oxygen satura- 
tion, carbon dioxide tension, and hydrogen ion con- 
centration of the pulmonary venous blood. 

These data indicate that during cardiopulmo- 
nary bypass the physiologic integrity of the lungs 
is best preserved: (a) with moderate ventilation 
when the combined coronary venous and bronchial 
collateral blood circulates through the pulmonary 
vascular bed; and (b) with static inflation when 
the bronchial flow is the sole perfusate. 


Determinations of the Limit of Reactivity of the 
Coronary Vascular Bed 


Robert B. Case, Douglas M. Griggs, Jr., and 
Richard N. Pierson, Jr., New York, N. Y. 


Coronary vascular resistance (CVR) was studied 
in the dog while perfusing the left main coronary 
artery by an occlusive Sigmamotor pump with 
blood supplied from the femoral artery. Pressure 
in the coronary circuit, aortic pressure, right atrial 
pressure, and coronary flow were simultaneously 


recorded. Coronary flow was reduced stepwise 
from overperfusion values to coronary insuffi- 
ciency levels. Calculated CVR remained initially 
at a plateau as coronary flow was reduced.. With 
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further reduction of flow, a rapid fall in CVR 
occurred, terminating in a second plateau at 
coronary insufficiency levels. The 2 plateaus of 
this curve are believed to represent the positions of 
maximal constriction and dilation of the coronary 
arterioles, while the region between represents the 
area of active arteriolar adjustment. 

When studies were repeated during different 
levels of induced anemia, the curves were similar 
in shape, but the area of rapid CVR change oc- 
curred at correspondingly higher coronary flows. 
This indicates that the rapid CVR changes are 
related to oxygen availability and not to a hy- 
draulie effect. The limits of reactivity were also 
seen to change with arterial oxygen content. 


Lysis of In Vitro Thrombi by Purified Plasmin 
Arthur B. Chandler, Augusta, Ga. 


The effect of plasmin was tested on in vitro 
thrombi produced by causing blood to flow in a 
circular plastic tube rotated on a slanted turn- 
table. Such thrombi, strikingly similar to in vivo 
thrombi, are composed of clumps and columns of 
agglutinated platelets bound together by anasto- 
mosing strands of fibrin. 

In each of 52 experiments, replicate thrombi 
were made in 4 polyvinyl chloride plastic cireular 
tubes, each containing 1 ml. of blood. Human 
fibrinolysin reconstituted in buffered saline was 
introduced into 2 tubes in amounts of 85 to 255 
units/ml. of blood. The other 2 tubes were paired 
saline controls. Then, both pairs were rotated 
simultaneously at room temperature. One pair 
was stopped when thrombi formed in both tubes 
(10 to 20 minutes); the thrombi were fixed in 
formalin. The other pair was rotated an addi- 
tional 40 minutes. Thrombolysis in the plasmin 
tube was correlated with dosage; 255 units dis- 
solved a thrombus in 40 minutes. Films of the 
dissolved thrombi contained numerous platelet 
clumps. Two hundred and fifty-five additional 
units of plasmin separated the clumps into indi- 
vidual platelets after agitation for 1 to 2 hours. 

In these experiments, plasmin lysed in vitro 
thrombi; higher dosage and longer exposure were 
required to separate agglutinated platelet clumps 
than to dissolve the fibrin bonds between them. 
Further experiments indicate that thrombolysis is 
less effective if plasmin is added after rather than 
before formation of in vitro thrombi. 


Correction of Complete Heart Block by a Transistor- 
ized, Self-contained, and Implantable Pacemaker 


William M. Chardack, Andrew A. Gage, and 
Wilson Greatbatch, Buffalo, N. Y. 


Although chronic atrioventricular block has been 
successfully corrected by a variety of external elee- 


trical pacemakers, 2 difficulties have been encow 
tered with pacemaking on a long-term basis. Firs 
a rise in threshold currents has been observed wit 
monopolar electrodes so that after a few weeks tl 
stimuli required produce unpleasant side effect 
A second major drawback of external devices h: 
been the necessity of having a lead wire come 01 
through the skin. This may lead to infection an 
places obvious restrictions on the patient’s actiy 
ties. 

Recent evidence by S. W. Hunter et al. indicat 
that bipolar electrodes have low and stable thres| 
olds. This has been confirmed in our laborato1 
and has led to the design of a miniaturized self-eor 
tained and implantable pacemaker. 

The device measures only 5 em. in diameter an 
1.5 em. in thickness, including its battery suppl) 
The current drain is so low that a lifetime of fron 
5 to 6 years can be expected. Since the unit i 
implanted subcutaneously, it may then be easil 
replaced under local anesthesia without disturbins 
the electrode on the myocardium. Considerabl: 
experimental data on electrode and pacemake 
design have been accumulated and analyzed. 

Clinical experience has been obtained in 9 pa 
tients with extremely gratifying results. Several! 
of these pacemakers have now been used continu 
ously in patients for periods in excess of 3 months 
at the time of this writing. 


Altered Relationship Between the Pulmonary Ven- 
tilatory Resistance and the Lung Volume in Various 
Cardiopulmonary Disorders 


Tsung O. Cheng, Brooklyn, N. Y. 


It has not received much emphasis until re- 
cently that the pulmonary resistance to ventila- 
tion varies with the state of inflation of the lungs. 
Pulmonary resistance was measured during both 
expiration and inspiration throughout the entire 
range of the vital capacity, using the multiple in 
terrupter technic described by Clements and 
Elam and modified by Cheng, Godfrey and 
Shepard. The pattern of pulmonary resistance 
versus lung volume varies very little among th 
normal subjects. At and near maximal inspiratio: 
the resistance has a low value and it remains lov 
throughout most of the vital capacity until nea 
the maximal expiratory position where it change 
rather abruptly to very high values. Inspirator 
and expiratory resistance values are practicall: 
identical in normal subjects, although the forme 
is frequently lower than the latter at a given lun 
volume. However, in patients with various cardio 
pulmonary disorders this normal relationship be 
tween the pulmonary resistance and the lun; 
volume is altered. Furthermore, the changes i 
the pulmonary resistance during expiration ofte 
do not follow those during inspiration. 
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The manner in which the pulmonary resistance— 
ing volume relationship is altered in bronchial 
sthma, pulmonary emphysema, pulmonary sar- 
oidosis, chronic pulmonary vascular congestion 
nd other cardiopulmonary disorders has been 
tudied. The type of alteration in the relationship 
etween resistance and lung volume during both 
uspiration and expiration is quite specific for each 
isorder and appears to depend on the patho- 
shysiology of the various diseases. Simultaneous 
ueasurement of pulmonary resistance to ventila- 
ion and lung volume may be useful clinically in 
lifferentiation between bronchial asthma and the 
o-ealled eardiae asthma. 


sody Fluid and Electrolyte Composition in Primary 
Hyperaldosteronism 


Aram V. Chobanian and William Hollander, 
Boston, Mass. 


Total exchangeable sodium (Na? space), potas- 
ium (K*? space), and extracellular fluid volume 
(S850, space) were measured in 11 patients with 
primary hyperaldosteronism. In contrast to 
matehed normotensive controls or patients with 
uncomplicated essential or renal hypertension stud- 
ied by us, the aldosterone group has shown signifi- 
cant inereases in body sodium and extracellular 
fluid volume. Although similar degrees of sub- 
clinical sodium retention were observed in benign 
and malignant hypertension complicated by heart 
failure, the aldosterone group differed from all 
other hypertensive groups studied by a severe de- 
eree of body potassium depletion which was not 
necessarily reflected by the serum potassium levels. 

The abnormalities in body fluids and electrolytes 
in 8 patients with aldosteronism studied 2 to 12 
ionths following corrective adrenal surgery re- 
erted to normal levels. In 3 of these 8 patients 
lood pressure decreased to normal, and in 4 others 

decreased significantly although not to normal 

vels. Preoperative repletion of body potassium 
iled to relieve the hypertension. 

In conclusion: (1) in contrast to other hyper- 

nsive states, the body electrolyte composition in 

itients with primary hyperaldosteronism is char- 
terized by a significant increase in body sodium 
da marked decrease in body potassium; (2) the 
pertension of primary aldosteronism is general- 

relieved by corrective adrenal surgery; (3) 

e determination of exchangeable potassium may 

of diagnostic use in suspected cases of hyper- 

losteronism. 


olesterol Synthesis in Human Blood Vessels 


tram V. Chobanian and William Hollander, 
ston, Mass. 


Recent radioisotopic studies in our laboratory 
have indicated that significant exchange takes place 
between serum and blood vessel cholesterol in hu- 
man subjects. The present investigation was 
undertaken to determine whether any other 
mechanism might be involved in the accumulation 
of cholesterol in the arterial wall. 

Segments of human arteries removed at the time 
of surgery for aortic vascular disease or for limb 
amputations have been incubated in media con- 
taining C14-labeled precursors of cholesterol, C!* 
acetate and C14 mevalonie acid. The rate of forma- 
tion of C1!4-labeled sterols in the arterial wall has 
been followed over a 3- to 24-hour period. The 
results indicate that significant synthesis of cho- 
lesterol from both labeled precursors occurs in the 
human arterial wall studied in vitro. The sterol 
radioactivity does not appear confined to a single 
area, but is present in both the intima and the 
outer layers of the arteries studied. 

In eunelusion, significant synthesis of cholesterol 
oceurs in the human arterial wall. The findings 
suggest that the accumulation of cholesterol in the 
blood vessels may result from both an exchange 
with serum cholesterol and a synthesis of choles- 
terol in the vessel wall. 


Blood Formation and Destruction in Heart Failure 


Robert B. Chodos, Syracuse, N. Y., William 
Chaffee, Orange, Conn., and Raymond Wells, Jr., 
Syracuse, N.Y. 


The red cell volume, as well.as plasma volume, 
may be increased in heart failure. In certain pa- 
tients, red cell volume may decrease following com- 
pensation. Since the mechanism responsible for 
this decrease has not been demonstrated, studies 
were undertaken to determine whether the decrease 
is due to decreased formation or increased destruc- 
tion of erythrocytes, or to a combination of these 
processes. 

Red cell and plasma volumes were measured in- 
dependently during failure and after compensation, 
employing radiochromium (or radiophosphorus) 
and T 1824, respectively. Erythropoiesis was esti- 
mated by radioiron turnover technics. Destruction 
of red cells was evaluated by radiochromium red 
cell survival and by estimation of fecal urobilino- 
gen. 

Red cell volume decreased significantly in 5 of 
10 patients, plasma volume in 6 of 10, and total 
blood volume in 8 of 10. There was no evidence 
of increased blood destruction. Red cell survival 
was normal in all patients and there was no in- 
crease in fecal urobilinogen. During cardiae de- 
compensation, the half time of plasma iron disap- 
pearance was rapid (0.33 to 1.15 hours) and 
plasma and red cell iron turnover were both con- 
sistently increased (43 to 182 mg./d.). After 
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compensation, the half time of plasma iron disap- 
pearance increased (1.0 to 2.0 hours) and plasma 
and red cell iron-turnover both decreased strik- 
ingly. Control studies in normal subjects did not 
show significant changes in iron turnover. 

These data indicate a definite decrease in iron 
turnover following compensation from heart fail- 
ure. It is suggested that the mechanism respon- 
sible for any decrease in red cell volume is a 
decrease in erythropoiesis. 


Circulatory Response to the Trauma of Surgery and 
Its Relationship to Chemical Homeostasis 


George H. A. Clowes, Jr., Louis R. M. Del 
Guercio, and Jaroslaw Barwinsky, Cleveland, Ohio 


To delineate what part is played by the circula- 
tory system in the maintenance of homeostasis fol- 
lowing the trauma of major surgery, the cardiac 
output was measured before, during, and after the 
operation in 60 patients. There were equal num- 
bers of these who underwent pulmonary, cardiac, 
or intra-abdominal procedures. Simultaneous de- 
terminations of the oxygen consumption, the arte- 
rial blood gases, and plasma electrolytes were ob- 
tained. 

A definite pattern of circulatory response to 
this trauma appeared to be present in those pa- 
tients who made uneventful recoveries. During 
the period of anesthesia and operation, a reduc- 
tion of the cardiac index to a mean of 2.1 + 0.3 
L./M?/min. occurred. This was accompanied by 
an elevation of both the central venous pressure 
and the total peripheral vascular resistance, and 
a metabolic acidosis. At the time of awakening 
when endotracheal extubation took place, a rapid 
increase of the mean cardiac index to 3.6 + 0.5 
L./M?/min. was found. In the cardiac patients 
this was’ particularly dramatic, for their mean 
preoperative index was 2.1 L./M?/min. In the 
immediate postoperative period, a slight depres- 
sion again took place in many with a recurrence 
of acidosis, both metabolic and respiratory. There- 
after, during the first week the resting cardiac out- 
put remained above normal in the patients who 
underwent thoracotomy. By contrast, those in 
whom laparotomy had been performed exhibited 
normal or slightly subnormal cardiac indexes. No 
correlation appears to be present between oxygen 
consumption and cardiac output in the postopera- 
tive period. 

From these findings it may be concluded that no 
great demand is made upon the heart in order to 
recover from major surgical trauma. However, 
death ensued in a state of profound uncompen- 
sated acidosis in 6 patients who proved unable to 
elevate their cardiac outputs postoperatively to 
values near the normal basal levels. 


Postventriculotomy Right Bundle-branch Block: | 
Etiology 


C. Joan Coggin, Ellsworth E. Wareham, aw 
Ronald H. Selvester, Los Angeles, Calif. 


Atypical right bundle-branch block followi: 
the repair of ventricular septal defect has alwa 
been attributed to placement of the sutures in t! 
ventricular septum. This report presents da 
which we believe suggest that the conduction def 
in these cases is the result of the ventriculoton 
itself and is not due to the sutures. 

One hundred consecutive patients undergoi: 
open heart surgery with the aid of extracorpore 
cireulation provide the basis of this study. Fort, 
five patients had ventriculotomy with preoperatiy 
electrocardiograms and vectoreardiograms with 1 
evidence of right bundle-branch block. The pos 
operative electrocardiogram and vectoreardiogra 
of each demonstrated an atypical right bundk 
branch block. 

Continuous monitoring of the electrocardiogra: 
during surgery showed that this pattern appeare: 
at the precise moment of incision of the right ven 
tricle. This occurred before the sutures wer 
placed. In several instances continuous monitor 
ing of the vectoreardiogram was done to furthe: 
substantiate this time relationship. 

These findings were confirmed experimentally 
with healthy mongrel dogs using extracorporeal 
circulation. A ventriculotomy only was done and 
the septum left untouched. In all cases, atypical 
right bundle-branch-block pattern developed at 
the time the right ventricle was incised. 

These studies strongly suggest that the post- 
ventriculotomy right bundle-branch-block pattern 
that has been described is not secondary to the 
placement of sutures in the interventricular sep- 
tum, but is secondary to the ventriculotomy itself. 


Further Studies on the Phenothiazine Derivatives in 
Experimental Shock 


Kenneth Collins and Joel G. Brunson, Jackson, 
Miss. 


Albino rats of the Sprague-Dawley strain were 
subjected to a 30-minute period of rotational shock 
in a modified Noble-Collip drum, in conjuncti: 
with an intraperitoneal injection of 1 of 3 pheno- 
thiazine derivatives. A total of 276 rats was use, 
of which 72 served as controls. Of these, 69 (‘ 
per cent) died within 24 hours following t 
period of rotation. Of 60 animals given 1 of t!» 
drugs simultaneously with the onset of drum rot 
tion, 55 (91 per cent) survived longer than ‘ 
hours, but no significant difference was noted b 
tween individual drugs. However, when the dru 
were given after a period of rotation of 15 mi - 
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es, and rotation continued for an additional 15 
nutes, only 1 of 24 animals given WY 2132 or 
22-21 survived, but 8 of 12 animals given WY 
{5 survived longer than 24 hours. On the con- 
iry, when the drugs were given 1 hour prior to 
um rotation, only 4 of 12 animals given WY 
145 survived, but 21 of 24 given WY 2132 or 
\22-2D survived for more than 24 hours. Of 
e total group of 204 experimental animals given 
of the drugs at varied intervals before or during 
ie period of drum rotation, 127, or 62 per cent, 
irvived longer than 24 hours. The data confirm 
vevious studies in rabbits on the efficacy of the 
henothiazine derivatives in preventing death in 
vum-shocked animals, but indicate that functional 
ifferences exist in this group of drugs although 
1eir basie chemical structure is similar. 


\bdominal Complications of Anticoagulant Therapy 


W. Ford Connell and George A. Mayer, King- 
ton, Ontario, Canada 


In the course of anticoagulant treatment of 
|,971 inpatients and 407 outpatients at the Anti- 
coagulant Clinie of the Kingston General Hospital, 
we encountered 16 patients with an acute ab- 
dominal syndrome. Clinical symptoms consisted 
of diffuse abdominal pain and distention, usually 
of rapid onset ; muscular rigidity was not a feature. 
Bowel sounds were absent. In 4 patients, the 
simulation of an acute “surgical” abdomen was so 
marked that immediate surgery was considered. 
our patients exhibited melena or hematuria at 
onset; 4 others developed these signs within 12 
to 36 hours. In 6 patients no overt bleeding was 
observed. In 13 patients there was a moderate 
iall in hematocrit. In no case was laparotomy 
performed. In every instance the authors’ Stand- 
urd Clotting Time was found to be elevated mark- 
cdly beyond the upper limit of the therapeutic 

nge. Administration of vitamin K, oxide or 

mple readjustment of anticoagulant dosage was 

iiformly suecessful in producing a marked im- 

ovement in the clinical picture within 24 hours. 

1 13 cases anticoagulant therapy was restarted 

id has been continued for months or years with- 

it further abdominal symptoms. 


rum Lipids in Men Receiving High Cholesterol and 
Cholesterol-free Diets 


William E. Connor, Robert E. Hodges, and Ro- 
rta Bleiler, Iowa City, Iowa 


Previous studies suggested that 1,700 to 4,800 
:. of dietary cholesterol provided as egg yolk 
odueed marked increases in serum cholesterol. 
‘cently the authors gave cholesterol as egg yolk 
amounts similar to American intakes and com- 
red this with crystalline cholesterol. 
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Six healthy men, aged 40 to 49, were given a 
normal diet 1 week and subsequently formulas, 
each providing 3,000 calories, 70 Gm. protein and 
133 Gm. fat. The fat was a vegetable oil mixture 
with saturated fatty acid composition similar to 
egg yolk. The iodine numbers for all periods were 
84 to 86. The experimental periods of 3 weeks 
each were: (1) cholesterol-free; (2) egg yolk pro- 
viding 475, 950, and 1,425 mg. of cholesterol for 
respective pairs of men; (3) cholesterol-free; and 
(4) erystalline cholesterol, 1,200, 2,400, or 3,600 
mg. During the egg yolk feeding, 11 to 33 Gm. of 
the total fat was derived from egg yolk. 

The mean serum cholesterol decreased 57 mg. 
per cent (p < 0.01) during the first cholesterol- 
free period (1). The addition of egg yolk (2) led 
to an inerease of 68 mg. per cent (p < 0.001). 
No differences occurred among the 3 cholesterol 
intakes. With the second cholesterol-free formula 
(3), the serum cholesterol decreased 55 mg. per 
cent (p < 0.001). Serum phospholipids varied 
with the serum cholesterol. In period 4, crystalline 
cholesterol increased the serum cholesterol 18 
mg. per cent. 

In diets equivalent in amounts and composi- 
tion of fat, the addition or subtraction of moderate 
amounts of cholesterol as egg yolk caused signifi- 
cant changes in serum cholesterol concentrations. 


Effect of Bretylium Tosylate, A Sympathetic Blocking 
Agent, on the Circulation 


James Conway,* Ann Arbor, Mich. 


The parenteral administration of bretylium tosy- 
late produces an increase in blood flow to the hands 
and feet with little change in forearm flow. There 
is a slight fall in heart rate and blood pressure in 
most recumbent hypertensive subjects and a simi- 
lar change in cardiac output. In approximately 
15 per cent of hypertensive patients, however, an 
unexpectedly large reduction in recumbent blood 
pressure is seen in the recumbent subject. 

Oral therapy with bretylium requires a dose of 
600 to 3,200 mg./day. This results in an average 
fall in blood pressure of 11/13 mm. Hg, recum- 
bent and 32/22 standing. The side effects are 
chiefly due to postural hypotension. Individual 
titration of dosage is required. Tolerance develops 
in the first month of administration. This can 
usually be overcome by increasing the dosage. 


Are Present-day Practices in Recommending Work for 
Persons with Heart Disease Correct? 


W. Leigh Cook and William B. Tuttle, Pitts- 
burgh, Pa. 


This study. attempts to assess the validity of 
present notions concerning the effect of work on 
persons with heart disease. Current practices of 
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formulating “work prescriptions” based upon per- 
sonal experience and empiricism are utilized in all 
cardiae work evaluation clinics. These methods 
have remained unchallenged with the assumption 
that they are sound despite the lack of uniformity 
and the absence of proof of the long-term effect 
of work recommendations on the persons under 
study. A study of the survival of 611 persons 
with arteriosclerotie or rheumatic heart disease fol- 
lowed for periods up to 8 years is reported in 
relation to the patients’ compliance with a cardiac 
work evaluation unit’s work prescriptions. The 
data are presented in the form of actuarial tables 
and exponential survival curves. The following 
conclusions seem warranted : 

1. In both diseases, longevity was greatest in 
the group of patients which complied with the 
clinie’s recommendations for work. 

2. In patients with arteriosclerotic heart disease, 
survival was shortened in those who exceeded the 
recommended total work activity as compared to 
those who complied with recommendations or those 
who did less than advised. 

3. In patients with rheumatic heart disease, a 
similar unfavorable survival rate was observed for 
those exceeding the work recommendations as com- 
pared with those complying. The magnitude of 
the difference between those exceeding and com- 
plying was considerably less than observed in 
patients with arteriosclerotie heart disease. 


Cholesterol Biosynthesis Inhibition by Triparanol 
(MER-29) 


Elmer E. Cooper, San Antonio, Texas 


Among the therapeutic attempts to lower serum 
cholesterol, inhibition of biosynthesis at the liver 
level using MER-29 has been investigated. 

Thirty-six subjects with and without atheroscle- 
rotic disease have been given this drug from 1 to 
5 months at an oral dosage of 250 to 750 mg. per 
day. The average control was determined from 
3 separate tests taken at weekly intervals. Follow- 
ups during medication were taken every 2 weeks. 
Analyses were done by the same technician, using 
the Bloor colorimetric method. There were no 
dietary restrictions. 

Thirty-three of the 36 subjects had an appreci- 
able reduction of serum cholesterol ranging from 
26 to 122 mg. per cent or 8 to 43 per cent of con- 
trol values. Depressions in cholesterol occurred 
within 1 week and progressed to their maximum 
drops in 4 to 6 weeks. These lowered levels were 
maintained throughout the study with only slight 
variations. Within 2 weeks after medication was 
discontinued, the cholesterol levels rose to control 
values. Repeat courses of medication reproduced 
similar lowering of cholesterol levels. No toxic 


effects were observed in hematopoietic cardiovase 
lar or renal systems. Serum bilirubins, urobili 
ogens, alkaline phosphatases, and transaminas 
(SGOT) were all normal. Cooperation and tole 
ance were excellent. In 1 instance, there was ; 
evanescent erythematous rash. 


Treatment of Hypercholesterolemia with Thyroid An 
logues in Patients with Coronary Artery Disease 


Eliot Corday, David W. Irving, and Hen 
Jaffe, Los Angeles, Calif. 


The hypocholesterolemie action of the thyro 
analogues tetraiodothyroformie acid (T,F), t 
iodothyroproprionie acid, and sodium dextroth: 
roxin have been studied in 56 patients for a perio 
of 1 year. Most of these patients were previous! 
made hypothyroid with I'*! beeause of seve: 
coronary artery disease and all had hyperchole 
terolemia. The patients were unable to tolerai 
normal doses of thyroid medication because « 
adverse metabolic and adrenergic effects. Serw 
cholesterol levels were obtained every 2 week 
Placebos were first administered for a 2- to 1! 
week period, then the thyroid analogue was give 
and the patients observed for a further 12-mont)) 
period. The drug was stopped and restarted sey 
eral times to prove that the reduction was due io 
the agent. 

The thyroid analogues showed a marked hypo- 
cholesterolemie effect. In the T,F series of 26 
patients, the average control cholesterol was 372 
mg. per cent and the average reduction was 148 
mg. per cent (a drop of 33 per cent). Equally 
effective results were noted in the triiodothyropro- 
prionic acid group. 

These thyroid analogues have minimum meta- 
bolie or adrenergic effects and are effective in 
lowering serum cholesterol levels in brittle coro 
nary patients. 


Electrocardiographic Changes in Carbon Monoxid: 
Poisoning 


Richard S. Cosby and R. Michel Bergeron, 
Pasadena, Calif. 


In spite of extensive experimental studies, tl 
precise role of carbon monoxide and its effect o1 
the myocardium in man has not been entirely cla 
fied. Changes simulating coronary artery disea 
with anoxia have been reported along with foc: | 
abnormalities more suggestive of myocarditi 
The present study presents further electrocardi 
graphic evidence and attempts to formulate a thes 
of the type of myocardial changes encountered. 

One hundred and twenty-three cases of carb: 
monoxide poisoning from the records of the L 
Angeles County General Hospital and the Hun 
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ington Memorial Hospital were examined. Ten 
patients showed electrocardiographie changes of 
significance. Of these, 2 patients died and the 
pathologie findings are reported. The electro- 
cardiographie findings are predominantly coronary 
in type with depression of the ST-T segment and 
inversion of the T waves. However, no instances 
were found of reciprocal S-T deviation nor of the 
appearance of abnormal Q waves. In 1 patient, 
ST-T changes persisted long after the patient was 
clinically improved and the patient developed 
angina pectoris. 

The clinical findings, carbon monoxide levels, 
and clinical course of this series are reviewed. 
The pathophysiology of the changes is presumably 
due to 2 factors: the severe initial anoxia produc- 
ing ST-T changes, arrhythmias, and death, and 
subacute changes which appear more like those of 
subendoeardial ischemia. The evidence is against 


either focal “myocarditis” or coronary artery 
block. 


Mechanism of the Generation of the Third and Fourth 
Heart Sounds 


Lamar Crevasse, W. Jape Taylor, Myron W. 
Wheat, and Richard F. Leeds, Gainesville, Fla. 


Technical difficulties have prevented a precise 
correlation of intracardiac pressure events and 
sound production in relation to the third and 
fourth heart sounds, and results have been contro- 
versial in the past. To circumvent these difficulties, 
intracardiac sound and pressure events were re- 
corded simultaneously from atrium and ventricle 
through an 18-gage needle and Statham trans- 
ducer. This was complemented by the conventional 
external, epicardial, and intracardiac crystal micro- 
phones in open and closed chest dogs and humans. 

Fourth Heart Sound: During atrial contrac- 
tion, subaudible vibrations of the frequency 15 to 
25 ¢.p.s. were recorded simultaneously with the 
peak of the atrial pressure wave within the atria. 
Following by .01 to .02 seconds after the peak of 
atrial contraction, audible sound of the frequency 
25 to 75 e.p.s. was recorded within the ventricles 
and coincided with the pressure inflection on the 
simultaneous intraventricular tracing. Atrial pres- 
sure always exceeded ventricular pressure during 
these events. Epicardial phonocardiograms and 
direct observation of the ventricular wall during 
complete heart block demonstrated ventricular 
muscular vibrations in the audible range following 
atrial contraction per se. 

Third Heart Sound: This sound, recorded from 
within the ventricle, occurred .10 to .20 seconds 
after aortic valve closure at a point coinciding 
with rapid ventricular filling. The relationships 
between atrial and ventricular pressures consist- 
ently demonstrated that atrial pressure exceeds 


ventricular pressure when this sound is present. 
The presence and intensity of the sound were, 
in part, a function of the magnitude of the atrial- 
ventricular pressure differential. No significant 
vibrations were recorded from within the atria. 
Epicardial phonoeardiograms again demonstrated 
audible ventricular vibrations during these rela- 
tionships. 

The rapid infusion of saline in dogs with normal 
A-V conduction induced separation of the fourth 
heart sound from the initial component of the 
first heart sound with the same temporal relation- 
ships between atrial and ventricular pressures 
noted above. The third and fourth sounds first 
appeared or became exaggerated following rapid 
infusion with saline. The atrial-ventricular pres- 
sure gradient increased. 

These observations demonstrate that the audible 
third and fourth sounds have a common origin in 
the ventricles. The audible fourth heart sound 
follows atrial contraction and occurs at a time 
when atrial pressure exceeds ventricular pressure. 
It is related to sudden augmentation of late dias- 
tolie ventricular filling with resultant audible ven- 
tricular vibrations. Similarly, the third heart 
sound occurs at a time when the A-V valves are 
open during early rapid diastolic filling with 
observable and recordable ventricular muscular 
vibrations. These sounds may be generated in 
either ventricle. 


Altered Response to Protoveratrine and Sodium Cy- 
anide after Bilateral Glossopharyngeal Nerve Section 
in Man 
James H. Currens, H. Thomas Ballantine, and 

Mandel EF. Cohen, Boston, Mass. 


A male patient was studied before and after the 
glossopharyngeal (ninth) nerves were sectioned in- 
tracranially. The left nerve was sectioned and 2 
weeks later the right nerve was cut to relieve neck 
pain caused by cancer of the throat. The following 
observations were made: 

1. Blood pressure and pulse rate were deter- 
mined for 30 minutes before and after the intra- 
venous injection of protoveratrine A and B (0.12 
mg.), twice before and after the operations. Aver- 
age blood pressure change before operations was 
from 12.6/6.5 to 8.8/5.0 em., and after operations 
from 13.2/7.3 to 11.8/7.0 em. Pulse rate changed 
from 86 to 81.2 before and 100 to 98.1 after 
operations. 


2. Sodium cyanide (6 mg.) was given by intra- 


venous injection once before, twice after the right 
nerve was cut, and 3 times after both nerves were 
cut. Respiratory stimulation with increase in rate 
and depth of breathing and increase in pulse rate 
occurred each time before both nerves were cut. 
No increase in respiratory rate or depth or in- 
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crease in pulse rate was noted after the second 
operation when sodium cyanide was given in dosage 
to 8 mg. on 3 occasions. 

One previous patient failed to respond to 
protoveratrine and sodium cyanide by intravenous 
injection after bilateral glossopharyngeal nerve 
section. In 2 humans studied, the glossopharyngeal 
nerves are essential for the stimulating effect of 
cyanide upon respiration and circulation, and for 
at least part of the action of protoveratrine on 
blood pressure. 


Surgical Studies of the Lymphatics 


Callisto Danese and John M. Howard, Philadel- 
phia, Pa. 


A simple technic has been developed in this 
laboratory for lymphangiography. A radiopaque 
medium is injected beneath the skin (dog) of the 
paw. A blood pressure cuff is inflated around the 
paw in an effort to increase tissue pressure. Within 
3 minutes thereafter, a roentgenogram outlines the 
lymphatics and lymph nodes of the extremity. 

In a study of the possibility of reparative sur- 
gery of the lymphatics, several procedures have 
been evaluated on a total of 30 dogs. It has ten- 
tatively been observed that: (1) hemisection and 
resuture of a lymph node and section and reinser- 
tion of afferent or efferent vessels into a lymph 
node heal without affecting the lymph-carrying 
capacity as measured by lymphangiography; (2) 
an autotransplanted lymph node deprived of its 
own blood supply undergoes fibrosis with disap- 
pearance of parenchymal lymphatic tissue, but 
when sutured with another lymph node (half a 
node transplanted and sutured to another half 
lymph node) it is able to obtain its sustaining 
nutrient from the lymph or from the adjacent half 
node. 

Further observation and studies are in process 
in order to extend these studies. The other proce- 
dures have been performed on a total of 20 dogs 
in a study of lymphatic regeneration. 1. Cireum- 
ferential section and resuture of the soft tissues of 
the thigh at its middle third except for the superfi- 
cial femoral artery, vein and nerves. Progressive 
edema develops and begins subsiding after 2 
weeks. It disappears almost completely within 3 
weeks. Lymphangiograms show regenerated lym- 
phatics, more numerous and larger than before 
surgery. 2. The same operation plus segmental 
resection of lymphatics from the popliteal lymph 
node to the inguinal area. Presently, after inter- 
vals ranging from 3 to 5 weeks postoperatively, 
these dogs still have an enormous edema. 


Long-term Results of Surgery for Mitral Insufficiency 


Julio C. Davila, James L. Harrison, Alberto E. 
Edwards, A. Jame Fritz, and Robert P. Glover, 
Philadelphia, Pa. 


During the past 514 years, 75 patients with 
severe degrees of mitral insufficiency were oper- 
ated. Correction was accomplished by circumfer- 
ential suture of the mitral annulus. Thirty-five 
of these patients are living 13 months to 65 months 
after surgery. Twenty of these have had post- 
operative hemodynamic studies from 8 to 4A( 
months after operation. At this writing 28 pa- 
tients (80 per cent of the surviving group) have 
shown significant improvement. 

The present status of the surviving patients is 
presented utilizing clinical and hemodynamic data. 
The factors influencing operative and late mortal- 
ity are discussed. A group of 15 patients with 
advanced mitral regurgitation who did not have 
corrective surgery is presented and compared with 
the operated cases. 

Criteria which have evolved in the course of this 
experience applying to selection of patients for 
surgery as well as to choice of operation are 
presented. Adherence to these principles has led 
to marked reduction in operative risk (no opera- 
tive deaths in the last 18 consecutive cases) and 
to gratifying long-term results. 


Normal and Pathologic Mechanics of Cardiac Valves: 
With Considerations Toward the Development of 
Prosthetics 


Julio C. Davila, Trevelyan E. Palmer, and 
Robert P. Glover, Philadelphia, Pa. 


This study is concerned with the features of 
normal and pathologic mechanics of the mitral and 
aortic valves which pertain specifically to the 
criteria which acceptable cardiac valvular pros- 
thesis must fulfill. Particular attention is placed 
on the effects of changes in morphology, pliability 
and motion or displacement of the leaflets of the 
atrioventricular and semilunar valves and on the 
role of the chordae tendineae and the participation 
of the ventricular myocardium in valvular motion 
in the atrioventricular valves. Several types of 
prosthetic valves constructed of various materials 
were used to illustrate certain requirements as to 
design, physical properties of material and pos- 
sible methods of fixation. 

The report is based on studies, using the pulse 
duplicator, on normal and diseased human and 
animal hearts in which the action of the natural 
valves as well as of artificial ones was observed. 
Animal experiments to evaluate the suitability of 
certain materials are used to illustrate pertinent 
points. 


Surgical Considerations of Occlusive Disease of the 
Great Vessels Arising from the Aortic Arch 


Michael E. De Bakey, E. Stanley Crawford, 
Denton A. Cooley, George C. Morris, Jr., and 
Walter S. Henly,* Houston, Texas 
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Thrombo-obliterative disease of the great vessels 

ising from the aortic arch is a clinical entity 
metimes called Takayasu’s disease, aortic arch 
yndrome, pulseless disease, reverse coarctation, 
: Martorell’s syndrome. These terminologic varia- 
ons along with certain reported concepts of the 

-eclusive process have caused confusion regarding 
ie nature of the disease process. It is significant 
1at some proposed concepts of the pathogenesis 
f the disease preclude application of effective sur- 
ical treatment to restore normal circulation. Ac- 
ordingly, we are reporting our observations de- 
ived from analysis of 50 cases using surgical 
reatment to restore normal circulation. 

This study supports the concept of the segmental 
iature of the occlusive process and its tendency to 
ssume certain well defined patterns despite con- 
iderable variation in its pathologic features. Al- 
though the occlusive process may be extensive and 
he vessels may be involved in an inflammatory 
process probably incited by superimposed throm- 
bosis, the underlying etiologic factor in most cases 
ippears to be atherosclerosis. Clinical manifesta- 
tions, including age and sex incidence, may be 
correlated with certain pathologie features of the 
disease. It is also significant that some patients 
had associated segmental occlusive disease in other 
parts of the major arterial tree, emphasizing the 
emerging clinical patterns of multiple segmental 
atherosclerotic occlusive disease. Results of surgi- 
cal treatment have been gratifying, and restoration 
of normal circulation in the distal arterial bed 
was achieved in all cases, including those associ- 
ated with other occlusive lesions. Application of 
several surgical procedures, singly or combined in 
accordance with various patterns of occlusion, 
was studied. 


Effect of Reserpine on the Altered Hemodynamics of 
Hyperthyroidism 


William J. deGroot, James J. Leonard, Hyman 
W. Paley, John E. Johnson, and James V. Warren, 
talveston, Texas 


The increased cardiac output associated with 
iyperthyroidism has been reported to result from 
n inereased heart rate without change in stroke 
olume. Recent studies using rauwolfia alkaloids 
n this disease have demonstrated a consistent pulse 
lowing along with other changes which suggest 
lowing of the circulation. To test this assump- 
ion, 8 untreated hyperthyroid patients (average 
ge 29) were hospitalized and their hemodynamic 
tatus evaluated 4 days after admission and again 
fter treatment with 10 mg. of intramuscular 
eserpine daily for 3 days. 

Cardiac index (mean 5.82 L.) and heart rate 
mean 102) were above normal in all patients. 
stroke volume was also increased, but not signif- 


icantly (95 + 20 cc.). However, when this param- 
eter was related to body surface area, a statis- 
tically significant change was noted (57 + 10 ee. 
p < 0.01) when compared to normal (45 + 6 ee.). 
After reserpine, despite an unequivocal slowing of 
the heart rate (85 + 11 p < 0.01), the cardiac 
index was unchanged (mean 6.20 L.). Thus, the 
pulse rate decrement effected a major increase in 
stroke volume (120 + 34 ce. p < 0.05). 

Although pulse slowing after reserpine adminis- 
tration has been confirmed, this phenomenon is 
not associated with a decrease in cardiac output. 
Rather, the excessive flow of hyperthyroidism is 
now maintained by a considerably augmented 
stroke volume. This would indicate that the cal- 
culated effective ventricular “work” per stroke is 
increased although other aspects of work and 
efficiency may be unchanged. Another interesting 
result of these studies is the suggestive evidence 
that basal stroke volume of untreated hyperthyroid 
patients may be above normal. 


Recurrent Stenosis of the Mitral Valve 


Jose R. De Jesus, Jr., Gerald M. Breneman, 
John W. Keyes, and Conrad R. Lam, Detroit, 
Mich. 


Forty-three patients were reoperated for sus- 
pected restenosis of the mitral valve. Thirty-five 
of the group were from a series of 672 mitral 
commissurotomies performed at our clinic, while 
83 patients had the initial operation elsewhere. 

Severe deformity, often with subvalvular in- 
volvement and calcification, results in an inade- 
quate commissurotomy and the early recurrence of 
symptoms in eases of “false” restenosis. True 
restenosis may follow active rheumatic carditis or 
subacute bacterial endocarditis. 

Restenosis is suspected in a patient who develops 
recurrent symptoms following a variable period of 
improvement after mitral commissurotomy. The 
interval between operations was 1 to 8 years, with 
an average of 4 years. A few of the patients 
showed signs of more advanced mitral valve dis- 
ease and pulmonary hypertension at the time of 
second operation. Right ventricular hypertrophy 
was reflected in the electrocardiograms in 13 cases 
(30 per cent) and on x-rays in 29 cases (68 per 
cent). Twenty patients (47 per cent) had calcified 
mitral valves on fluoroscopic examination. 

Cardiac catheterization was done in 20 cases: to 
assess the degree of possible mitral incompetency 
in 14 patients who had an apical systolic murmur 
in addition to the murmur of mitral stenosis, and 
in 6 cases to rule out the presence of significant 
pulmonary or additional myocardial disease. Cath- 
eterization is not deemed necessary in those cases 
presenting typical clinical features. 

There was an operative mortality of 10 patients 
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(23 per cent), indicative of the more severe patho- 
physiologie changes in these individuals. Thirty- 
three patients were judged to have a good result, 
although 3 died later. Direct-vision commissurot- 
omy with the pump oxygenator was used 4 times, 
and is being considered in every case at present. 


Pressure Gradients as a Means of Determining the 
Degree of Renal Artery Stenosis 


John R. Derrick, Galveston, Texas 


Experimental Background: 

Varying degrees of constriction of the femoral 
artery and aorta were produced in 15 dogs weigh- 
ing between 8 and 16 Kg. The differences in sizes 
of the experimental animals permitted one to 
change, over a wide range, the degree of constric- 
tion of the cross-sectional area of individual ar- 
teries. Pressure gradients were then determined 
immediately, and after a period of 2 to 6 months. 
During each determination the blood pressure was 
elevated and depressed to determine the significance 
of varying degrees of blood pressure on the pres- 
sure gradient across the constricted area. 

In each instanee, by varying the animals’ blood 
pressure, it was found that one could change the 
gradient across the stenosed area. The degree of 
gradient would become much greater at lower 
blood pressures than at extremely high blood 
pressures; however, when the pressure dropped 
below 50 to 60 mm. Hg there was again a narrow- 
ing of the gradient. 

Clinical Experience: 

Simultaneous pressure determinations of the 
renal arteries and aorta were done in 10 patients 
as the blood pressure was varied, using angiotensin 
to elevate the pressure, and a hypotensive agent to 
lower the pressure. Clinical data substantiated the 
findings in the experimental laboratory. 


Studies of the Relation Between the In Vivo Anti- 
thrombotic and In Vitro Anticoagulant Actions of 
Dicumarol 


Daniel Deykin, Stanford Wessler, and Stanley 
M. Reimer, Boston, Mass. 


Experimental evidence for the antithrombotic 
activity of coumarin-type compounds is scanty 
and the relation of this activity to drug-induced 
depression of specific clotting factors remains 
obscure. These problems were explored with the 
technic of serum-induced thrombosis, using the 
systemic infusion of thrombin-free serum to induce 
massive thrombosis through activation of the “in- 
trinsie” clotting system (in the absence of tissue 
thromboplastin). In this study, a quantitative 
bio-assay of the serum thrombotic accelerator 
(STA) activity of canine serum was used as a 


measure of in vivo thrombosis. Nine dogs re 
ceived dicumarol in doses adequate to maintai 
the 1-stage prothrombic activity at less than 1 
per cent of control values for 3 to 48 days; 3 dog 
served as controls. Serial in vivo assays of ST. 
activity and in vitro assays of clotting Factors I 
(prothrombin), VII (convertin), IX (PTC), an 
X (Stuart) were followed in all animals. . 
statistically significant antithrombotic effect wa 
observed in 8 of the 9 treated animals withou 
sausing hemorrhage. This antithrombotic effec 
lagged days to weeks behind the anticoagulan 
effect and was independent of the depression o! 
any clotting factor, singly or in combination 
known to be affected by dicumarol. 

This is considered to be the first experimentai 
demonstration of an in vivo antithrombotic action 
of dicumarol mediated through the intrinsie clot- 
ting system. The data also suggest that dicumaro! 
may exert this antithrombotic action by depressing 
a hitherto uncharacterized coagulation moiety. 


Intravenous [131 Triolein Tolerance Curves in Patients 
with Diabetes Mellitus and Myocardial Infarction 


Edward R. Dickstein, Leonard J. Feinberg, 
Samuel Bellet, and Herschel Sandberg, Phila- 
delphia, Pa. 


Previous studies have demonstrated that oral 
1131 triolein tolerance curves in patients with cor- 
onary artery disease and diabetes mellitus differ 
significantly from those of normal controls. The 
radioactivity in the whole blood and its circulating 
lipoprotein fraction is elevated in these conditions 
as compared to that found in normal controls. In 
order to evaluate the relative importance of ab- 
sorption in producing these effects, this metabolic 
aspect has been bypassed by using the intravenous 
route for the administration of the labeled triolein. 
Twenty-six subjects were employed in this study: 
10 with diabetes mellitus; 6 with myocardial in- 
faretion; and 10 served as a control group. 

The I! triolein, freshly emulsified and sterilized 
by pressure filtration, was administered intrave- 
nously to these individuals and serial blood samples 
were drawn in rapid succession for the first 10 
minutes and less frequently thereafter for 3 hours. 
Twenty-four-hour samples were also obtained. The 
radioactivity in the whole blood and its circulating 
lipoprotein fraction (determined by precipitation 
with trichloracetic acid) was evaluated. It was 
found that 6 of the 10 diabetic subjects displayed 
a delay in the clearance of lipid from the blood 
stream. No significant difference was found be- 
tween the control population and the subjects with 
myocardial infarction. No correlation could be 
drawn between the delay in the clearance of radio- 
activity in the diabetic subjects and parameters 
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h as serum cholesterol, daily insulin dosage, 
, weight, or sex. 


servations on the Hemodynamics of Severe Aortic 
nsufficiency in Man 


Tarold T. Dodge, Harold Sandler, and Thomas 
ans, Seattle, Wash. 


studies of left ventricular (LV) volume changes 
h observations of aortic, LV and left atrial 
A) pressures ‘in a subject with severe aortic 
ufficiency (AI) provide a better understanding 
the hemodynamics of severe AI. LV chamber 
umes were caleulated from biplane angiocardio- 
ims recorded at 4 films per second and timed 
vith respect to the electrocardiogram and arterial 
sssure. Caleulated LV volumes were plotted 
vith respect to time of cardiae cycle and a LV 
iume loop constructed. LV volume changes were 
‘elated to LV, aortic and LA pressures recorded 
just prior to angiocardiography and confirmed by 
recordings at surgery. Marked elevation of LV 
end-diastolic volume (444 ee.) was present with 
a LV stroke volume of 209 cc., forward stroke 
volume of 48 ee. (Fick and dye-dilution technics), 
rezurgitation of 161 ee./beat. LV and LA pressure 
relationships permitted LV filling for only 0.19 
seconds of diastole (42 per cent of diastole). 0.25 
seconds after onset of diastole, LV pressure ex- 
ceeded LA pressure (11.5 mm. Hg gradient) and 
equilibrated with aortie pressure by 0.350 seconds 
(60 mm. Hg), falling gradually with aortic dias- 
tolic pressure. 
These studies demonstrate the large volume of 
revurgitant flow, shortening of LA to LV filling 
riod, a later diastolic period of aortic to LV 
ling and absence of further LV filling with equi- 
vation of aortic and LV diastolic pressures. 
‘hese observations help to explain the rising sys- 
ie arterial diastolic pressure, reversed LV to 
diastolic pressure gradient and demonstrate 
importance of heart rate on forward flow, as 
orted by others, in subjects with severe AI. 


‘al Tachycardia: Etiology and Therapy 


eonard S. Dreifus, Giampiero Bartolucci, and 
liam Likoff, Philadelphia, Pa. 


ifty-seven nodal arrhythmias were encountered 
1,000 consecutive records. All cases were ex- 
ed in which the acceleration of the nodal pace- 
er was only transitory. Forty-one cases rep- 
ited nonparoxysmal A-V nodal tachyeardia 
16 other patients demonstrated a passive nodal 
anism. Of the group with nonparoxysmal 
nodal tachycardia, 40 per cent was due to 
talis excess, another 30 per cent secondary to 
ma engendered by intracardiac surgery, and 


the remainder of the cases were associated with 
posterior wall myocardial infarction, acute rheu- 
matic fever, and myocarditis. Passive nodal mech- 
anisms were invariably associated with atrial fi- 
brillation with a high grade A-V heart block, 
and were secondary to digitalis excess. Omission 
of digitalis medication was usually sufficient to 
terminate this mechanism. 

Surgically induced nodal tachycardia lasted from 
1 to 5 days and converted to the preoperative 
mechanism in almost all cases. However, if digi- 
talis was discontinued, a rapid atrial mechanism 
invariably ensued. Digitalis-engendered nodal tach- 
yeardias were not associated with hypopotassemia, 
although almost all cases responded to potassium 
infusion. In 6 eases, the rhythm was terminated 
by pronestyl. In 1 ease of idiopathic myocardial 
hypertrophy, the nodal tachyeardia could not be 
terminated, and the patient was discharged with 
this mechanism. 

Rapid nodal mechanisms associated with acute 
rheumatie fever and posterior wall myocardial in- 
farction usually regressed spontaneously, and did 
not require treatment. 

Regularization and slowing of a previous atrial 
fibrillation suggested a passive nodal rhythm. Ac- 
celeration of a previous sinus mechanism, with or 
without “early” or “late” ventricular systoles (ecap- 
ture beats), indicated the development of non- 
paroxysmal A-V nodal tachyeardia. Potassium 
and pronestyl proved most effective in the termi- 
nation of the digitalis-induced nodal rhythms. 


Intravascular Volume as a Determinant of Arterial 
Pressure and Sympathetic Vasomotor Tone 


Harriet Dustan and Hideo Takagi, Cleveland, 
Ohio 


In hypertensive patients, chlorothiazide causes 
increased responsiveness to ganglioplegies and de- 
creased responsiveness to norepinephrine. These 
effects seem due to augmented sympathetic vaso- 
motor tone resulting from decrease of intravaseu- 
lar volume; natriuresis seems important only 
through causing negative water balance. 

To investigate further these factors, anesthetized 
normotensive rats were made hyponatremie, hy- 
povolemie and hypotensive by intraperitoneal in- 
jection of 5 per cent glucose solution (15 ml./100 
Gm.). After hypotension became established, plas- 
ma volume was restored in groups of rats either 
by 5 per cent salt-free albumin (0.9 ml./100 Gm.), 
hypertonic saline (1.2 mEq./100 Gm.) or isotonic 
saline (4.8 ml./100 Gm.). Arterial pressure (BP) 
was recorded continuously ; estimates of vasomotor 
tone were obtained from BP responses to nor- 
epinephrine and serotonin. Similar experiments 
were done following pentolinium administration. 





742 ABSTRACTS OF THE 33RD SCIENTIFIC SESSIONS 


Intraperitoneal glucose decreased BP 30 per 
cent, plasma sodium 22 per cent, and increased 
hematocrit 33 per cent. Decreased responses to 
norepinephrine and prolonged depressor responses 
to serotonin suggested increased sympathetic vaso- 
motor activity. 

Both albumin and hypertonic saline returned 
BP to control levels and lowered hematocrit to less 
than control values; plasma sodium was 112 and 
143 mEq./L., respectively. Isotonic saline was less 
effective in restoring BP and hematocrit; plasma 
sodium was 126 mEq./L. Norepinephrine responses 
were greater than control and serotonin was no 
longer depressor, suggesting decrease of sympa- 
thetic outflow. Pentolinium abolished or reduced 
changes in drug responses caused by hypotension 
and subsequent restoration of plasma volume. 

These results show that BP and vasomotor tone 
depend on the magnitude of intravascular volume 
rather than body sodium content. 


Clinical Experience with a New Antihypertensive Agent 
—Guanethidine 


John T. Eagan and Edward S. Orgain, Durham, 
WG. 


Guanethidine, a new antihypertensive compound 
thought to act by blocking the release of trans- 
mitter substances from sympathetic nerve termi- 
nals, has been evaluated in a series of 37 out- 
patients suffering from primary hypertension. 
Classified according to grade severity of hyper- 
tension (Page), there were 4 mild, 20 moderate, 
9 severe, and 4 malignant. 

Guanethidine was administered alone, in oral 
doses ranging from 10 mg. to 400 mg. per day 
(average 73 mg.), in 2 to 4 divided doses over an 
average period of 19 weeks. 

Nine patients (24 per cent) experienced a 
recumbent ‘fall in mean blood pressure greater 
than 20 mm. Hg, while 22 patients (59 per cent) 
experienced a similar fall in standing blood pres- 
sure, indicating the greater postural effect of the 
drug. Effective responses were noted for each 
grade of hypertension and occurred over a wide 
range of drug dosage. 

Over one half of the patients experienced mild 
side effects which, in decreasing order of frequency, 
were dizziness due to postural hypotension, di- 
arrhea, fatigue, abdominal pain, impotence, ab- 
dominal “bloating,” and nausea. Side effects could 
be alleviated by reduction in dosage. No toxic 
effects were noted upon repeated physical and 
laboratory examinations. 

Guanethidine is a useful drug for the treatment 
of severe hypertensive vascular disease. All pa- 
tients, irrespective of severity of hypertension, 
should be started on low doses of the drug. Incre- 
ments in dosage should be made slowly, because of 
the wide variation in individual response. 


Spatial Vectorcardiogram Geometrically Derived fro:: 
Clinical Electrocardiographic Leads: Validation ax; 
Clinical Application 


George Eastman, Pittsburgh, Pa. 


Despite its self-evident value in cardiologic 1 
search and teaching, the vectorcardiographie tee: - 
nic has not had wide general application becau-» 
of technical problems in oscilloscopie recordin... 
A possible substitute method, that of geometr:e 
derivation of cardiac vector patterns, has alwa‘s 
previously required tracing magnification in tin « 
and magnitude, special electrode placements « 
multichannel recording apparatus. Seeking tl. 
widest possible applicability to current or pr:- 
viously recorded electrocardiograms, we have stu: 
ied a method of geometric derivation of the 
cube system vector loops frem 3 routine clinic 
sealar electrocardiographie leads, sequentially re- 
corded, normally timed and standardized. 

From these lead tracings, I, aV, and Vj, there 
are determined groups of 7 vector determinant 
values. These, the P and T wave algebraic magni- 
tudes, the initial and terminal movement direc- 
tions, and the mean initial, mean entire and mean 
terminal QRS vector magnitudes, are then paired 
and plotted on rectangular coordinates. They 
yield sets of 3 mutually perpendicular QRS vector 
loops and T and P vector arrows. 

Comparison between these derived loops and 
electronically recorded ones shows good agreement 
both in the normal and the diseased heart. Ab- 
normalities of relative ventricular mass can be 
shown, as can discordant repolarization pathways 
and injury current effects in focal myocardial 
lesions. Analysis of a series of 250 electrocardio- 
grams, representing a cross section of both normal 
and pathologie tracings, has been made and statis- 
tical criteria for cardiac diagnosis by this method 
have been calculated. 


Effects of Reduced Cardiac Sympathetic Tone on 
Myocardial Function 


John W. Eckstein* and A. W. Horsley, Iowa 
City, Iowa 


The ventricular responses to the increased fillin: 
pressure (right atrial mean pressure) produced by 
tilting into the head-down position were studic: 
in 10 dogs lightly anesthetized with thiopent 
sodium and treated with gallamine triethiodic». 
Animals prepared in this fashion have highly r 
sponsive sympathetic nervous systems. Cardi:¢ 
output was obtained from continuously record 
concentration curves of indocyanine green dy». 
Pressures were recorded from the systemic a! 
pulmonary arteries and right atrium. 

Before administration of a ganglionic blocki: 2 
agent, there were no significant changes in hea‘t 
rate, minute volume, stroke volume or externil 
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y rk of either ventricle in response to increased 
a’ cial pressure. 
After cardiac sympathetic tone was reduced by 
ninistration of a ganglionic blocking agent (tri- 
thidinium), heart rate, minute volume, stroke 
ume and ventricular work fell. Restoration of 
ial pressure caused significant increases in 
se functions, but the levels present before tri- 
‘thidinium were not achieved. Restoration of 
» ventricular rate by pacing the atrium elec- 
cally caused no further increase in minute 
, lume or work, but stroke volume and work fell 
preciably. 
It is suggested that the increased atrial pres- 
s re before trimethidinium causes no change in 
rdiac output or work because of reflex with- 
ivawal of sympathetic tone to the myocardium and 
consequent shifting of the ventricular function 
ve to the right. The pharmacologically de- 
‘rvated heart with its rate controlled seems to 
perate on a low ventricular function curve and 
appears to increase its output only with an in- 
crease in filling pressure. Its behavior resembles 
that of a heart-lung preparation. 


1131 Oral Triolein Tolerance Curves in Elderly Pa- 
tients with Coronary Artery Disease 


Jerry Edelman, Herschel Sandberg, Edward R. 
Dickstein, and Samuel Bellet, Philadelphia, Pa. 


Earlier studies have demonstrated that middle- 
aged subjects with documented evidence of myo- 
cardial infaretion metabolize orally administered 
I'3! triolein in an abnormal manner. Following 
the ingestion of a labeled test meal, the radioactiv- 
ity in the whole blood (WB) and its circulating 
lipoprotein fraction (TCA) reaches higher levels 
and remains elevated for at least 24 hours com- 
pared to those of a control population. In patients 
with diabetes mellitus, similar abnormalities were 
found, particularly in patients with atherosclerotic 
complications. 

"hese abnormal curves failed to appear, how- 
ever, in diabetics over 60 years of age. It was, 
therefore, decided to study oral I1%1 triolein toler- 
ance eurves in elderly individuals with coronary 

tery disease. 

Twenty-five subjects with clinical and electro- 

rdiographie evidence of coronary artery disease 
‘ere utilized in this study. Ten were 60 years of 

> or older; 15 were under 60 years. The I13! 
lein test meal was administered to these indi- 
uals and serial blood samples were drawn and 
lyzed for radioactivity in the whole blood 

’B) and trichloracetie acid precipitable fraction 

CA). In several instances serum cholesterols 

! phospholipids were also determined. 

“he peak whole blood activity (WB), circulating 

protein activity (TCA) and fraction of total 
od activity precipitable with trichloracetic acid 


(TCA/WB) were considerably higher in the 
younger subjects than in those over 60 years of 
age. The values of the latter were similar to 
normal controls. There was little difference be- 
tween the groups 24 hours later, however. Im- 
paired absorption in the older age group was 
believed to account for the observed differences. 


Ten-year Status after Sympathectomy for Arterio- 
sclerosis 


Edward A. Edwards, Boston, Mass., and Chilton 
Crane, Brookline, Mass. 


The status by the tenth postoperative year of 
100 patients who underwent sympathectomy 10 to 
19 years ago is reported. Twenty-seven patients 
were diabetic and 39 showed severe visceral disease 
when first seen. The initial limb problems were 
likewise quite fully representative in variety and 
severity of arteriosclerotic disease. 

The survival of the patients during the 10 
postoperative years illustrates the life history of 
arteriosclerosis. Diabetes casts a baleful influence 
on longevity, as well as on the postoperative result 
in the limb. A good result was associated with a 
better life expectancy. This represents a rela- 
tionship between diffuse disease in the limb and 
arteriosclerosis in internal organs that has already 
been noted in the 5-year status previously re- 
ported. 

Major amputations were occasioned mainly by 
the failure of the operation to correct the initial 
presenting problem, since amputations were rare 
after the first postoperative year. 

There was no evidence of late reinnervation or 
of neurohumoral sensitivity of the limb. The few 
instances of late deterioration were always accom- 
panied by objective evidence of new major arterial 
occlusion. 


Recurrent Pulmonary Embolism as a Remediable 
Cause of Chronic Heart Failure 


Edward A. Edwards, Lewis Dexter, and William 
C. Donahue, Boston, Mass. 


This is a review of our experience with repeated 
pulmonary embolism which has caused chronic 
heart disease or precipitated or aggravated pre- 
existing heart disease. Unless the disorder is ree- 
ognized and treated definitively, the course leads 
inexorably to death. Diagnosis is difficult because 
the signs are mainly those of right or left heart 
failure, rather than typical pulmonary signs. 

Since at least two thirds of the pulmonary arte- 
rial tree is probably already occluded when heart 
strain becomes manifest, treatment must be defini- 
tive. We have found anticoagulants to be ineffec- 
tive in this situation. Vein ligation, with post- 
operative heparinization, has arrested the downhill 
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course of most patients, whether or not preopera- 
tive signs of venous thrombosis could be found. 

Vein ligation may fail, however, unless atten- 
tion is paid to the several variations of the femoral 
vein or the inferior vena cava, and a meticulous 
technic is employed. The variations significant for 
this thesis have been studied. In some of our pa- 
tients, embolism continuing after ligation has been 
stopped after reoperation with division of a re- 
sponsible collateral channel. 


Management of Acute Instrumental Mitral Insuffi- 
ciency 


W. Sterling Edwards and Champ Lyons, Bir- 
mingham, Ala. 


In a series of several hundred mitral valvuloto- 
mies in the past 10 years, 5 have sustained serious 
injury to valve leaflets with resultant acute in- 
sufficiency. Insufficiency was produced in 2 with 
digital manipulation, in 2 others with a guillotine 
knife, and in 1 with a transventricular dilator. 
Three of these 5 patients died, 2 after unsuccessful 
attempts to suture the lacerated leaflet with extra- 
corporeal circulation 8 and 24 hours after closed 
valvulotomy. The last case, in which the laceration 
was produced with a transventricular dilator, was 
saved by immediate open repair with pump oxy- 
genator. While the oxygenator was being sterilized 
and donors cross matched, the patient’s lungs were 
protected from serious congestion by tamponading 
the lacerated leaflet with the intracardiac finger. 
Perfusion was established 2 hours after the lacera- 
tion, and the leaflet was carefully sutured through 
a long life atrial incision. Recovery was uneventful. 
These experiences have led to the following con- 
clusions: mitral valve lacerations will occur oec- 
easionally with all technies of valvulotomy; the 
laceration, if serious, should be repaired immedi- 
ately by’ an open method; the index finger should 
be left in the atrium to prevent regurgitation and 
pulmonary edema while extracorporeal circulation 
is being established. 


Relationship Between Blood Concentration of Nor- 
epinephrine, Cardiac Output, and Resistance 


Robert Eich, Richard Cuddy, Harold Smulyan, 
and Joseph Barry, Syracuse, N. Y. 


Blood catechol amines and hemodynamics before 
and during /-norepinephrine (NE) infusion were 
measured in 26 subjects with labile hypertension. 
Cardiae outputs (COP) were done by the indi- 
cator-dilution technic, and blood catechol amines 
by the trihydroxyindol method. NE was infused 
at 7.5 wg./min. for 10 minutes, followed by either 
11 or 14 pg./min. for another 10 minutes. During 
the eighth minute of each infusion rate, repeat 


measurements were made. In 20 patients, the 
study was repeated on the following day. ‘“‘he 
mean resting values were COP 7.32 L./min., p: lse 
79, BP 105 mm. Hg, total peripheral resist: ice 
(TPR) 121° dynes/em.- seconds, and cate 
amines, arterial NE .26, E .37, venous (antec 
tal) NE .30 and E .26 wg./L. Although there 
some variations between subjects, following 
fusion of NE at 7.5 pg./min., the mean COP 
creased .35 L./min., the rate 6.9, while the 
rose 9.88 mm. Hg, the TPR 196 dynes/< 
seconds, the arterial NE 1.28, and venous 1.05 

L. Inereasing the infusion speed to 14 pg./) 
while continuing to raise the blood pressure, |: 
the pulse, and increase the arterial and venous 
levels, increased the TPR only 54 dynes/« i. 
seconds because of a concomitant rise in CO! of 
.23 L./min. There was no-correlation between the 
catechol amine levels and the hemodynamic re- 
sponse, nor between infusion rate and blood level, 
Fourteen pg./min. given first produced a fal 
COP of .60 L./min. and rise of TPR of 263 dy 
em. seconds. These data suggest a limitatio: 
the vasoconstrictor effect of infused norepineph- 
rine, and fail to demonstrate any relationship be- 
tween hemodynamics and blood eatechol amines 


Isolated Aortic Stenosis in Adults: A Follow-up Study 


of 142 Patients Operated by the Closed Trans- 
aortic Technic 


Laurence B. Ellis and Dwight E. Harken, Boston, 
Mass. 


At the present time there are a number of ap- 
proaches to surgery for calcific aortie stenosis. 
To evaluate these it is necessary to know the extent 
of preoperative disability and other characteris- 
ties of the patient population, the operative risk, 
and the long-term results. 

In 142 consecutive transaortie operations, the 
operative mortality was 13 per cent in class 3 
patients and 40 per cent in class 4. Seventy- 
seven class 3 patients have been followed 6 mouths 
to 5 years; 21 have died and the improvement 
rate of the survivors of operation has dropped 
from 76 per cent at 1 year to 50 per cent at 5 to 
5 years. Seventeen class 4 patients have been 
followed 6 months or more; 8 have died, the per- 
centage improved has fallen from 53 at 6 months 
to 20 at 2 to 5 years. The age and sex of the 
patients, preoperative symptomatology, heart ize, 
associated aortic insufficiency, findings at surg“ry, 
and adequacy of the operations are discusse: in 
relation to these clinical results. 

The present study provides information to w’ ich 
the technies of transventricular valvuloplasty nd 
open repair can be compared. The authors | ive 
had experience with these, as well as prost! tic 
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. lve replacement which is the goal which may be 
t e ultimate solution in selected patients with this 
sease. 


asma Heparin Levels: Normal Values and Correlation 
with Serum Cholesterol and Low-density Lipopro- 
teins 


Hyman Engelberg, Beverly Hills, Calif. 


The endogenous heparin(s) content of duplicate 
inl. aliquots of plasma has been extracted and 
ologically assayed by its anticoagulant activity 
| 256 normal individuals. The range of values 
as from 10 to 24 units per cent (1.0 to 2.4 mg./ 
plasma). There was little variation in the 
verage values from 10 to 80 years of age, and 
ere was no difference between the sexes. 
Serum cholesterol was measured in 260 indi- 
duals who had duplicate heparin determinations 
u plasma aliquots, and in addition, low-density 
l:poproteins were ultracentrifugally analyzed in 
‘08. The correlation coefficient (r) was obtained 
or heparin versus cholesterol and heparin versus 
lipoproteins in both sexes below and over 50 years 
of age. There was no significant relationship be- 
tween heparin levels and Standard S; 0-12 lipo- 
proteins in either sex. All correlation coefficients 
for heparin versus cholesterol and heparin versus 
Standard S, 12-400 lipoproteins were negative, 
i.e., cholesterol and S, 12-400 lipoproteins de- 
creased as heparin increased. The correlation was 
statistically significant (jp < 0.01) in all males, 
but in females was significant only for the lipo- 
proteins. The coefficients were relatively low nu- 
inerieally. The results indicate that heparin is a 
regulator of serum lipids and that other factors 
re also influential. 


Long-term Observations of Intermittent Heparin Ther- 
apy for the Prevention of Coronary Atherosclerosis 


Hyman Engelberg and Robert Kuhn, Beverly 
fills, Calif. 


During the past 9 years, 66 private patients 
ith previous myocardial infarction have received 
‘parin therapy for a prolonged period. Con- 
ntrated aqueous heparin was given subcutaneous- 
in doses of 200 mg. twice weekly, 3 times a 
eek in a few instances. There were 3,912 
onths of therapy, or an average of 59.3 months 
‘r patient. During this time 10 patients died 
ving an over-all mortality of 15.2 per cent, a 
ortality rate of 3.1 per cent per year. There 
ere no hemorrhagic deaths. 
Although a strict control group was not fol- 
wed during the entire period, it is our opinion 
at the mortality rate of 3.1 per cent indicates a 
} to 75 per cent reduction in anticipated mor- 
lity. This is based on an observed mortality 


rate of 11.5 per cent per year in a control group 
which was followed for 2 years. The low incidence 
of deaths in the heparin group is particularly sig- 
nificant since many of the patients had had several 
previous infarcts, had not responded to dietary 
measures by a lowering of their serum lipid levels, 
or had had recurrence of infarction while on oral 
anticoagulant therapy. These results demonstrate 
that intermittent heparin therapy is effective and 
feasible in the prophylaxis of coronary athero- 
selerotie disease. 


Ventricular Septal Defect with Transposition of Aorta 
Masquerading as Acyanotic Ventricular Septal De- 
fect 


Mary Allen Engle, George R. Holswade, Wallace 
G. Campbell, and Henry P. Goldberg, New York, 
Nix. 


The unexpected finding of complete transposition 
of the aorta in the presence of normal position 
of the pulmonary artery was encountered in 2 
patients undergoing open heart surgery for ven- 
tricular septal defect. This condition presents 
problems both in recognition and correction. 

Under observation from ages 6 and 8 weeks, 
these acyanotie patients’ symptoms, physical find- 
ings, and laboratory studies were characteristic of 
a large ventricular septal defect. Cardiae cathe- 
terization prior to surgery at ages 214 and 3 
years demonstrated pulmonary arterial hyperten- 
sion in the range of systemic pressure, with a large 
left-to-right shunt at the ventricular level and no 
evidence of right-to-left shunting by oxygen analy- 
ses or dye-dilution studies. In the second patient, 
angiocardiograms showed aortic opacification at the 
normal time. In retrospect, the anterior position 
of the aorta could be recognized in the lateral view. 

At operation, the aorta was considered to over- 
ride a large defect in the anterior membranous 
septum, which was closed with sutures. At autopsy 
this defect extended into the inflow tract of the 
right ventricle where the aortic valve was trans- 
posed. The only outlet from the left ventricle was 
through the septal defect. 

This experience suggests that angiocardiography 
should be performed in evaluation of patients with 
ventricular septal defect and a systemic pressure 
in the right ventricle. Forewarned, the surgeon 
might close the defect with a sling-like prosthesis 
that would leave the aorta in unobstructed con- 
tinuity with the left ventricle. These studies in 3 
other children are considered to confirm the diag- 
nosis of this malformation. 


Spectrum of Cardiac Anomalies Associated with “Cor- 
rected Transpositon” of the Great Vessels 


Mary Allen Engle, Israel Steinberg, Daniel S. 
Lukas, and Henry P. Goldberg, New York, N. Y. 
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The position of the arterial trunks in “corrected 
transposition” is such that the aorta is anterior and 
lateral to the posteriorly and medially placed 
pulmonary artery. Commonly, the ventricular 
structures are reversed and mirrored. When 
venous return to the heart leaves through the ap- 
propriate vessel without obstruction or detour, the 
condition is completely “corrected.” 

Studies on 46 patients, with postmortem con- 
firmation in 17, showed complete correction in 
only 1, a patient with atrioventricular dissociation. 
The imperfect correction in the others was due to 
the same anomalies, singly and in combination, 
as exist in patients with arterial trunks in the 
normal relationship. Four patients were classified 
as acyanotic, 15 potentially cyanotic, and 27 cy- 
anotic. Fourteen had dextrorotation of the heart 
or dextrocardia; 1 had situs inversus with levo- 
cardia. Heart block was complete in 2 and incom- 
plete in 8. 

While the unusual position of the vessels and 
ventricles produced certain changes in physical 
examination, electrocardiograms, x-rays, cardiac 
catheterization, and especially in the angiocardio- 
gram, the associated anomalies determined the 
clinical picture. For example, 14 “potentially cy- 
anotic” patients had a ventricular septal defect, 
but when this was combined with severe pulmonic 
stenosis in 9, they were cyanotic and resembled 
the tetralogy of Fallot. 

Angiocardiography is the most valuable technic 
for identification of the “corrected transposition” 
and demonstrates the variations in the sizes of 
these vessels and the intracardiac configuration 
when the arterial trunks in “corrected transposi- 
tion” are associated with a variety of cardiac mal- 
formations, such as ventricular septal defect, single 
ventricle, left-sided Ebstein’s anomaly of the tri- 
cuspid valve, infundibular pulmonic stenosis, and 
hypoplastic left heart with coarctation. 


Evaluation of Direct-writing Phonocardiography as a 
Diagnostic and Clinical Teaching Device 


Blair D. Erb,+ John W. Evans, and Daniel A. 
Brody, Memphis, Tenn. 


During the past year, we designed and con- 
structed a direct-writing phonocardiograph which 
had an apparently adequate figure of merit (vir- 
tually uniform frequency response from 20 to 400 
cycles per second). In a pilot study of 30 sub- 
jects, comparative phonocardiograms were record- 
ed simultaneously by the direct writer and a con- 
ventional photographic unit. Although the latter 
produced more sharply inscribed tracings, the 
direct writer produced records of essentially iden- 
tical form and clinical diagnostic content. 

Directly inscribed phonocardiograms of 100 sub- 


jects with interesting and/or perplexing auscul'a- 
tory findings were compared with the previou !y 
recorded results of careful stethoscopie exami) i- 
tion. Of 133 murmurs which were both recor: 
and heard, phonocardiography corrected or mo ‘i 
fied clinical impressions regarding temporal r 
tionships in 24, and envelope configuration in 
Only 4 murmurs were recorded but not hea 
Graphie registration proved of greatest value 
the analysis of transient heart sounds, provid 
significant or clinically definitive additional 
formation in 48 instances. As with conventio 
instruments, the registration of soft murmurs of 
proved difficult cr unsatisfactory. However, : 
recently developed limiting circuit promises 
minimize this failing considerably. In general, 
find phonocardiography tobe a highly effecti 
diagnostic and clinical teaching procedure in di ‘i 
eult and puzzling auscultatory problems. T 
capability for continuously monitoring technics 
quality and specific diagnostic content of tracins 
by immediate inspection during the registrati: 
procedure makes the direct writer especially effec 
tive for such application. 


Influence of the Peripheral Vascular Bed on the A-V 
Difference and Disappearance Curve of Injected 
Materials 


Edward H. Estes, Jr., Samuel J. Friedberg, 
Robert F. Klein, and Morton Bogdonoff, Durham, 
N.C. 


In a recent study of the limb A-V difference of 
labeled albumen-bound palmitic acid, the constant- 
ly positive A-V difference seen during an infusion 
of label was suddenly reversed during the decline 
of activity following cessation of the infusion. 
This was first interpreted as due to exit of label 
from the vascular compartment into a “fatty acid 
space,” with re-entry into the vascular compart- 
ment after the infusion was stopped. 

The phenomenon was studied further in 9 sub- 
jects. Albumen-bound palmitic acid-1-C* was 
quickly injected into an antecubital vein and mul- 
tiple simultaneous samples drawn from the brachial 
artery and an antecubital vein of the opposite arm. 
In 2 subjects, Evans blue dye was injected via the 
same syringe. Concentration curves of C14 showed 
a remarkable delay in rise in the venous concent 
tion curve, with frequent reversal of the A 
difference on the descending limb. The initial co- 
tour of the curves was the same for Evans ble 
and C14-palmitate. 

The reversal of A-V difference can be explain 
by a long temporal delay in passage of blo‘ 
through the arm rather than exit of label into 
extravascular space. These observations ag! 
with those of Freis, who reported a mean arm ¢'*- 


UV 
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« lation time of 59 seconds. Venous tourniquets 
e aggerated the delay and also the reversal of 
A-V difference. 
in consideration of A-V differences and curves 
© disappearance of rapidly fluctuating substances, 
f ilure to account for the effect of the peripheral 
, secular bed may result in serious errors in inter- 
| etation of data. 
( »mparative Proximity and Remoteness Characteristics 
of Conventional Electrocardiographic Leads: Rela- 
tionship to the Electroposition Concept 


John W. Evans, Blair D. Erb,t and Daniel A. 
lrody, Memphis, Tenn. 


The Einthoven limb leads have historically been 
treated as remote leads, and the unipolar pre- 
cordial leads as proximity leads. On the other 
hand, the direct relationship of the unipolar ex- 
tremity leads to the Einthoven leads was initially 
emphasized; later, in accordance with Wilson’s 
eleectroposition concept, proximity characteristics 
were aseribed to these leads. 

In order to assess the relative remoteness or 
proximateness of various electrocardiographie con- 
nections, we mapped lead field isopotentials on the 
body surface of 7 human subjects. Maps of all 
6 limb connections were plotted in 4 eases; EHin- 
thoven leads only—1 case; augmented unipolar 
leads only—2 eases. The following lead fields were 
mapped in the sagittal plane of a homogeneous 
torso model: midsternal-V (near V2), midverte- 
bral-V (near VB), midsternal-F (near CF2), neck- 
lower extremities (“Y’’). 

Lead characteristics were determined by lead 
ield behavior as extrapolated to the cardiae region 
vom the body surface maps. On this basis, the 
leads were graded as remote (lead field flowlines 
essentially rectilinear and parallel), semiremote, 

itermediate, semiproximate, and proximate (flow- 

nes emanating in rectilinear pencils from a vir- 
tual point). 

We find aV,, and the 3 chest leads to be proxi- 

ate or semiproximate; lead I, intermediate; 

’”, II, III, aVp, and aV,, remote or semi- 
mote. Curvilinear lead field distortion was of 
enifieant degree in I and the midsternal-F lead, 
id essentially absent in the other leads. The 
‘lative remoteness of 2 of the 3 unipolar extrem- 
y leads is incompatible with the requirements 
- the electroposition concept. 


ebound Phenomenon in Acute Rheumatic Fever 


Alvan R. Feinstein and Mario Spagnuolo, 
‘vington-on-Hudson, N. Y. 


Clinical or laboratory abnormalities often re- 
ppear in acute rheumatic fever in the absence 


of a new streptococcal infection. This rebound 
phenomenon has been analyzed in 415 consecutive 
eases of children and adolescents with acute rheu- 
matic fever. 

Abnormalities only in CRP or sedimentation rate 
recurred in 112 patients, even in some who had 
been untreated, and invariably subsided spontane- 
ously without clinical sequelae. Their treatment 
with suppressive agents was sometimes followed 
by a clinical rebound. 

Clinical rebounds, manifested by fever and/or 
joint features and/or new cardiac signs, appeared 
shortly after cessation of therapy in 64 patients, 
but did not occur in untreated patients. They 
were more frequent in patients with more severe 
initial cardiac damage. Their incidence was higher 
after steroids alone (increasing with increasing 
length of treatment) than after salicylates alone 
(oceurring only in patients treated for less than 
8 weeks). Their incidence could be significantly 
reduced by combined therapy in which salicylates 
were continued after steroids were stopped. 

Clinical rebounds brought new carditis to 13 of 
46 patients with previous heart involvement, but 
brought severe cardiae features only to those who 
already had significant cardiomegaly; they did not 
create carditis where it did not exist previously. 
Untreated clinical rebounds in 31 patients usually 
subsided spontaneously within 2 weeks and left 
no specific residual effects. Retreatment of 33 
patients was followed by subsequent clinical re- 
bounds in 25. 

These results indicate that many rebounds are 
preventable, that most of those which occur are 
best left untreated, and that their treatment may 
only prolong rheumatic activity without clinical 
benefits. The data contradict the current hypoth- 
eses that rebounds are due to spontaneous poly- 
cyclic rheumatic activity or to inadequate duration 
of therapy. They suggest that a rebound repre- 
sents the “combustion” of the residual rheumatic 
inflammation which accumulated under the preced- 
ing therapeutic suppression. 


Effect of Graded Doses of Norepinephrine on Forearm 
Blood Flow and on Arterial Pressure Before and 
After Chlorothiazide in Normal Subjects 


Khalil A. Feisal, A. W. Horsley, and John W. 
Eckstein,* Iowa City, Iowa 


Observations were made on 5 men before and 
during intravenous infusion of norepinephrine in 
doses of 0.075, 0.15 and 0.30 yg. of base per 
pound per minute. Forearm blood flow was meas- 
ured plethysmographically and arterial pressure 
with a cuff. Measurements were repeated after 
1 week of chlorothiazide administration (1.0 Gm. 
daily). 
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With the largest dose of norepinephrine, blood 
flow decreased by an average of 0.7 ml. per 100 
ml. of forearm volume (15.6 per cent) before 
chlorothiazide and increased by an average of 1.2 
ml. (42.3 per cent) after chlorothiazide (p < 
0.05). Forearm vascular resistance (mean arte- 
rial pressure divided by blood flow) increased by 
an average of 15.2 units (66.7 per cent) before, 
and decreased by 1.2 units (0.7 per cent) after 
chlorothiazide (p < 0.01). 

For the intermediate dose of norepinephrine, 
blood flow decreased by an average of 0.6 ml. 
(13.6 per cent) before, and increased 0.4 ml. (17.5 
per cent) after chlorothiazide administration (p 
< 0.05). Resistance increased by an average of 
8.6 units (37.5 per cent) before, and 0.6 units 
(5.6 per cent) after chlorothiazide. 

The responses of blood flow and resistance fol- 
lowing the smallest dose of norepinephrine and of 
mean blood pressure for all doses of norepineph- 
rine were not altered significantly by chlorothi- 
azide. Repetition of these studies 1 week after 
discontinuing chlorothiazide revealed responses 
similar to those observed before the drug. In these 
experiments chlorothiazide decreased the vascular 
responsiveness to norepinephrine. 


Incrimination of the Capillary Bed in Acute Hyper- 
tension 


Frank A. Finnerty, Jr.,* and John Merendino, 
Washington, D. C. 


The effect of acute reduction of arterial pres- 
sure on plasma volume, arterial hematocrit and 
red cell mass was studied in 24 hypertensive sub- 
jects. Nine were diagnosed acute (recent rise in 
arterial pressure and retinopathy) and 16 were 
chronic. Reduction in the mean arterial pressure 
(hexamethonium or guanethidine) in the 16 
chronic patients from an average of 143 + 21 to 98 
+ 17 mm. Hg (34 per cent) was associated with 
an increase in plasma volume from average of 
28 + 04 to 2.8 + 0.5 liters (3 per cent), a 
decrease in hematocrit from an average of 39 + 
5 to 37 + 5 per cent, and a decrease in plasma 
protein from an average of 7.8 + .45 to 7.4 + .7 
Gm./100 ml. A reduction in mean arterial pres- 
sure from an average of 177 + 20 to 124 + 15 mm. 
Hg (30 per cent) in the 9 patients with acute 
hypertension was associated with an increase in 
plasma volume from an average of 2.6 + 0.5 to 
2.9 + 0.5 liters (12 per cent), a decrease in arte- 
rial hematocrit from an average of 40 + 7 to 38 
+ 7 per cent, and a decrease in plasma protein 
from an average of 7.7 + .84 to 7.3 + .78 Gm./ 
100 ml. No change in the red cell mass occurred. 
The changes 1n cardiac output were not significant- 
ly different in either group. 


It is postulated that the greater hemodilutio:, 
which followed the reduction in arterial pressur 
in the acute patients was due to a generalize. 
(venous + arteriolar) rather than a local (arteri: 
lar) reduction in peripheral resistance which di 
turbed capillary filtration pressure and thus pei 
mitted a shift of fluid across capillary membrane 

The lack of significant change in total protei 
concentration in the acute group and a decrea 
in plasma volume from an average of 3.1 + 0 
to 2.6 + 0.9 liters (15 per cent) in 10 normote: 
sive subjects during norepinephrine infusion su] 
ports this interpretation of the data. 


Ophthalmoscopic Picture in Hypertensive Patients wit: 
Chronic Glomerulonephritis 


Frank A. Finnerty, Jr.” Alvin Parrish, Glori 
DeCarlo Massaro, and Leonard Berman, Washing 
ton, D.C. 


Recent experience has suggested that ophthalmo 
scopic examination may be useful in detectin: 
chronic glomerulonephritis in the nonpregnant hy 
pertensive patient just as it has been useful in 
diagnosing toxemia in the hypertensive pregnant 
patient. Retinal edema and generalized spasm o! 
the tinal arteries are prominent features in bot! 
diseases. In addition the absence of arteriosclero 
sis (arteriovenous nicking) is striking despite a 
long history of hypertension. The validity of these 
preliminary observations was tested by serial reti 
nal photography in 17 hypertensive subjects with 
proven glomerulonephritis. Retinal edema (which 
either disappeared or diminished following diuretic 
therapy) and generalized arterial spasm were pres 
ent in 14 patients. Despite a history of hyper- 
tension in each patient for more than 8 years, 
arteriovenous nicking was present in only 3 pa- 
tients. 

Renal biopsy was performed in 9 additional sub- 
jects with hypertension of unknown etiology who 
manifested retinal arterial spasm, retinal edema 
and/or absence of arteriosclerosis. Subacute or 
chronic glomerulonephritis was the histologie diag- 
nosis in each. Repeated urinalyses failed to revea! 
albumin, red blood cells or casts in 6 patients. 

These findings suggested: (1) that the combine- 
tion of retinal edema, retinal arterial spasm an 
absence of arteriosclerosis frequently characterizcs 
the ophthalmosecopic picture of hypertensive p: - 
tients with chronic glomerulonephritis; (2) that t!» 
ophthalmoseopie findings may be useful in poin - 
ing to the etiology of hypertension; and (3) © 
these findings are borne out by further studie 
it will be necessary to change our concept of tl 
frequency of glomerular disease in the etiology « 
hypertension. 
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vernormal Phase of A-V Conduction Due to Potas- 
ium 


harles Fisch, Indianapolis, Ind. 


upernormal phase of A-V conduction mani- 
ted by alternating A-V conduction has been ob- 
‘ed in man, but it is doubtful if this phenom- 
mu has ever been experimentally produced in 
intact mammal. Although A-V blocks are a 
» her frequent manifestation of hyperkalemia, 
ernormality of A-V conduction due to potas- 
n has never been described. 
n the course of the last 73 infusions of K to 
dogs, supernormal phase of A-V conduction 
; observed on the oscilloscope and recorded 43 
es. The phenomenon was manifested by al- 
conation of A-V conduction time with “paradoxi- 
a!” shortening of P-R when the latter followed 
a short R-P, and prolongation of P-R when the 
preceding R-P became longer. The difference 
between the alternating R-R varied in different 
experiments. For example, in animal 35, experi- 
nent 96, the shorter R-R measured 0.28 seconds 
and the longer 0.40 seconds. Not infrequently the 
difference between the alternating R-R intervals 
would become progressively greater due to gradual 
prolongation of P-R, and second degree heart 
block, with or without Wencheback phenomenon, 
would appear. On occasions the second degree 
block would suddenly give way to 1:1 response 
with recurrence of supernormality of conduction. 
The effects of vagus, changes in length of 
refractory period due to variation of R-R, con- 
cealed conduction, premature and escape beats as 


cause for alternation of A-V conduction were 
excluded. 


Use of a Sharp Stylet for Interatrial Septal Passage of 
the Radiopaque Right Heart Catheter into the Left 
ileart 


ion L. Fisher, George R. Logsdon, and Maurice 
UcCaffrey, Pittsburgh, Pa. 


sharp stylet has been used in 25 patients to 
uit catheter penetration of the interatrial sep- 
for left heart catheterization. A tapered, 
ed PE-205 (8F) radiopaque polyethylene cath- 
is first inserted into an arm vein or saphenous 
It is then positioned fluoroscopically at the 

t atrial septal area of the fossa ovalis. The 
‘t is inserted, consisting of a specially shaped 
or 19-gage thin-walled needle with blunt ob- 
tor. The catheter and sharp stylet are ad- 
ced together, piercing the septum in a left- 
‘erior direction so as to avoid the aorta. The 
eter alone is manipulated further, entering the 
ventricle. It is thereafter withdrawn through 
atrial septum for right heart catheterization. 
shunts through the site of perforation can be 


— 


~ 4 @ 


wor as ate 


found, nor have other complications been attrib- 
uted to the septal perforation. The method is 
probably safer and more convenient than some 
other left heart catheterization procedures, espe- 
cially in patients with small left atria. 

The procedure differs from the transseptal meth- 
ods of Ross and of Cope in 2 important ways. 
First, arm veins may be used, as well as the 
saphenous vein. Secondly, a large radiopaque 
catheter is advanced to the left heart rather than 
a small radiolucent plastic tubing. This allows 
superior pressure recordings and cardioangio- 
graphic injections. A direct test for aortic re- 
gurgitation has been applied, with injection of 
blue dye above the aortic valve (using an addi- 
tional retrograde arterial catheter) and aspiration 
of regurgitated tracer material through the left 
ventricular catheter. 


Congenital Heart Disease in the Fifth to Eighth Dec- 
ades of Life 


June M. Fisher, William R. Wilson, and Ernest 
O. Theilen, Iowa City, Iowa 


Information concerning the natural history of 
congenital heart disease will be increasingly diffi- 
cult to obtain because of aggressive surgical treat- 
ment. Congenital lesions are frequently unrecog- 
nized or misdiagnosed in middle and old age. 
Thirty-seven patients, 43 to 78 years of age, 
with various congenital heart defects were seen in 
the Cardiovascular Laboratory over the past 9 
years (an incidence of 3.5 per cent of total cath- 
eterizations). Before catheterization, 15 had been 
misdiagnosed as rheumatic, arteriosclerotic, or pul- 
monary heart disease. 

Atrial septal defects were the most common 
lesions, occurring in 19 patients. All but 1 were 
symptomatic (functional class II or III). In 
several, the symptoms were recent in onset but 
rapidly progressive. Fourteen had systolic pul- 
monary artery pressures greater than 40 mm. Hg. 
Six patients had closure of their defects and 
became asymptomatic. 

Patent ductus arteriosus was found in 9 pa- 
tients; 5 were asymptomatic. Pulmonary hyper- 
tension (from 50 to 116 mm. Hg, systolic) was 
present in 4. Surgical treatment was contraindi- 
cated in 2 cases because of pulmonary hypertension 
or extensive calcification in the ductus. 

In general, isolated pulmonic stenosis was well 
tolerated in our 6 patients despite significant 
gradients between the pulmonary artery and right 
ventricle. A 70-year-old patient with cardiac fail- 
ure had coexistent coronary artery disease. One 
patient with pure infundibular stenosis had an 
infundibulectomy; his postoperative catheteriza- 
tion was normal. 
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Ventricular septal defects were uncommon. Two 
of the 3 patients in whom the diagnosis was made 
were asymptomatic with normal pulmonary artery 
pressures. No patients with tetralogies or trilogies 
were seen. 


Observations on Left Ventricular Pressure and Ejection 
Dynamics in Hypothermia 


Walter L. Floyd, Marcus L. Dillon, Durham, 
N. C., and Arnold M. Weissler, Galveston, Texas 


By means of a rapid-response electromagnetic 
flowmeter which allowed accurate determination of 
quantity, time, and character of left ventricular 
ejection, and simultaneous measurement of intra- 
ventricular, central aortic, and left atrial pres- 
sures, left ventricular dynamics were measured in 
thoracotomized, anesthetized dogs in the normo- 
thermic and hypothermic states. Heart tempera- 
tures of 22 C. to 25 C. were induced by cooling 
the venous blood, using a heat exchanger and 
extracorporeal circuit. Observations were made at 
a relatively constant filling pressure (2 to 3 
mm. Hg). 

In a representative experiment, heart rate and 
cardiac output fell to 33 per cent of control 
values, while stroke volume remained constant. 
Time of isometric contraction was unchanged. 
Duration of systole became double its control value 
(.13 to .26 second), but duration of forward flow 
was not increased proportionally, which demon- 
strated that a large portion of systole was spent 
without measurable ejection of blood occurring. 
Isometric relaxation was prolonged 12-fold (.01 
to .12 second). The period of rapid ventricular 
filling was replaced by a gradual and equal fall 
in atrial and ventricular pressures, indicating that 
rapid filling is obliterated or impaired by gradual 
relaxation extending far into diastole. 

The following conclusions were drawn from these 
observations: (1) the events of the cardiac cycle 
are not altered to the same degree by hypothermia; 
(2) ejection of blood from the cold heart is 
accomplished in a relatively inefficient manner; 
(3) the abnormal myocardial tone of the hypo- 
thermic heart impairs the ability of the ventricle 
to relax and allow efficient, rapid ventricular filling. 


Renal Extraction of Serum Nonesterified Fatty Acids 


Allan L. Forbes and Joseph H. Magee, Rich- 
mond, Va. 


Serum nonesterified fatty acids (NEFA) were 
determined by the method of Dole, with excellent 
reproducibility of replicates, in arterial and renal 
venous blood samples drawn simultaneously prior 
to renal clearance studies in 5 hypertensive and 
2 normotensive subjects. Samples were drawn 


after an overnight fast and following ingestion of 
1,500 ml. of water to initiate water diuresis. 
Saline without heparin was used te maintai 

patency of the venous catheter. Position of the 
catheter was ascertained by fluoroscopy and oxim- 
etry, and verified, subsequent to sodium p-amin. - 
hippurate (PAH) administration, by extraction « f 
PAH. In 6 instances of right renal venous eat! - 
eterization, the mean NEFA extraction was 207 
per cent with a mean arterial level of 0.9° 

mEq./L. In 3 instances of left renal venois 
catheterization, extraction was much less (4.5 pir 
cent, with a mean arterial level of 1.140 mKq./L. , 
probably due to mixing of renal venous blo 

with venous blood from other sources. 

Preliminary studies suggest the possibility th: t 
NEFA uptake by the kidney is in part related t 
renal synthesis of triglyceride, as judged by ren 
venous plasma determinations. Our studies to date 
do not permit evaluation of NEFA as a ren: 


energy source, nor the role of renal lymph i: 
NEFA uptake. 


Permeation of Anionic Metabolites into Muscle 


Ernest C. Foulkes* and C. M. Paine, Cincinnati, 
Ohio 


Myocardium and other tissue readily utilize 
anionic metabolites such as lactate and the lower 
fatty acids. In rat diaphragm, the uptake of these 
metabolites is mediated by a temperature and 
concentration dependent system in the cell mem- 
brane. All acids found to possess affinity for the 
transfer mechanism are lipid-soluble monocar- 
boxylic acids. These results were obtained in 
studies on the ability of low concentrations of 
many anions to depress competitively the uptake 
of acetate. This uptake was not affected by 
compounds in which a sulfonic acid residue was 
substituted for the carboxy group, or in which a 
hydroxy group was introduced, as in glycolate 
(CH,OH.COO-). Propionate competes readily 
with acetate; measurable activity is still observed 
with L-lactate, but the dihydroxy compound (glye- 
erate) is without effect. That lipid solubility 
helps determine affinity for the transfer system 
is further suggested by the observation that other 
polar groups (NH».,COOH) also abolish activity: 
all dicarboxylic and amino acids tested proved 
inert. The influence of steric factors is indicated 
by the inability of benzoate to compete wit’ 
acetate. The uptake system is inhibited by pri - 
tamine and by compounds of Hg; there is no effet 
of hydrocortisone or insulin. The presence in tl? 
cell membrane of such a facilitated diffusic : 
mechanism may account for the ready diffusibilit 
of certain anionic metabolites in vivo. 
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pathic Cardiomyopathy 


oble O. Fowler, Mosche Gueron, and David 
Rowlands, Jr., Cincinnati, Ohio 


his study describes 18 patients who died of 
restive heart failure without clinical or patho- 
e evidence of a primary cause. Their ages 
e from 18 months to 68 years at death. Seven 
» ients had heart failure for 5 years or more; 
3 .ad heart failure for over 10 years. Seven 
» ients were alcoholic and 3 had _ nutritional 
hosis. Transient mitral or tricuspid systolic 
‘murs and apical protodiastolic gallop rhythm 
e common. Atrial fibrillation was present in 6 
a ients. The electrocardiograms revealed abnor- 

i left-axis deviation in 5 and left bundle-branch 

‘k in 2. 

tight heart catheterization in 4 patients showed 

cardiac output, increased arteriovenous oxygen 
difference, and elevation of pulmonary arterial, 
pulmonary wedge, right ventricular diastolic, and 
right atrial pressures. 

Heart weights exceeded 500 Gm. in 13 patients. 
All 18 had left ventricular hypertrophy. Mural 
thrombi were present in 11; 4 had pulmonary 
emboli and 4 had systemic arterial emboli. No 
patient had gross myocardial scarring or evidence 
of myocarditis. Ten had focal increases of elastic 
tissue. 

Idiopathic cardiomyopathy may simulate coro- 
nary artery disease because of the abnormal 
electrocardiogram, hypertensive heart disease be- 
cause of elevation of diastolic blood pressure 
during heart failure in some patients, or pericar- 
dial effusion because of poor cardiac pulsations, 
narrow pulse pressure, and paradoxical pulse. It 
may mimie rheumatic heart disease because of 
systolie murmurs, left atrial enlargement, and 
Kerley lines. The cause is unknown. Only 1 


patient had a familial history of similar heart 
dis ise, 


Ventricular Ejection Velocity and Acceleration 
Studies in Intact Man 


muel M. Fox, III, G. Octo Barnett, Alexander 
. ‘‘allos, Donald L. Fry, and Joseph C. Greenfield, 
'. Bethesda, Md. 


27 patients, a double-lumen catheter pro- 

id d a continuous approximation of the instanta- 
s ascending aortic blood velocity by the com- 

1 pressure gradient technic. Peak velocities 
usually achieved early in the ejection period. 
ratio of the time to achieve peak velocity to 
total ejection time was increased in those 
ects with diseased hearts. The peak ejection 
ities at rest of 2 males who were found to 
no demonstrable heart disease were just 


under 100 cm./see. The maximal acceleration in 
these subjects exceeded 2,500 em./sec.”, while the 
mean acceleration from initiation of ejection to 
peak was over 900 cm./sec.?. 

Patients with various forms of cardiac insuffi- 
ciency tend to have significantly reduced accelera- 
tion with a velocity-time contour becoming less 
rectangular and more that of an isosceles triangle. 

A patient recovering from myocarditis was 
studied before and after marked clinical improve- 
ment. There was a more striking change in rest- 
ing acceleration and velocity than improvement in 
either resting or exercise cardiac output or mean 
stroke volume. 

The increase in velocity after cessation of 2 
minutes of 10 pounds weight lifting was usually 
greater than the changes during the exertion itself 
compared to the resting control. The Valsalva 
maneuver proved useful in demonstrating the 
ability of the left heart to augment output during 
the “overshoot” in phase IV. 

These studies lend support to the hypothesis 
that velocity and acceleration determinations give 
a sensitive indication of the functional status of 
the myocardium. 


Role of Carotid and Intracardiac Baroreceptors and of 
Vasoactive Drugs in Control of the Venous Bed 


Charles J. Frahm, John Ross, Jr., and Eugene 
Braunwald, Bethesda, Md. 


The effects of stimulation of carotid and intra- 
eardiae baroreceptors on the capacity of the total 
systemic vascular bed, on venous distensibility and 
venous return were studied in an experimental 
preparation in which the use of extracorporeal 
circulation permitted complete hemodynamic isola- 
tion of the carotid sinuses and of the heart and 
lungs. Alterations of intravascular blood volume 
and venous return were measured continuously. 
Brief occlusion of the venous outflow line per- 
mitted inscription of venous pressure-volume 
curves. Elevation of perfusion pressure in the 
isolated carotid sinuses (4 dogs) produced veno- 
dilatation and an augmentation of intravascular 
blood volume, averaging 12.9 ml./Kg.; when ea- 
rotid sinus pressure was decreased, venoconstriction 
occurred, intravascular blood volume diminished 
and venous return to the oxygenator increased by 
27 per cent of the control level. Elevation of 
intracardiac pressures (8 dogs) produced venodila- 
tion with an increase of intravascular blood vol- 
ume, averaging 6.9 ml./Kg., and a decrease in 
venous return, averaging 25 per cent of control 
perfusion rates. Infusion of norepinephrine (7 
dogs) resulted in venoconstriction with a decline 
in intravascular volume averaging 19.0 ml./Kg., 
and an increase in venous return, averaging 40 
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per cent of the control level. Arfonad infusion 
(4 dogs) resulted in venodilatation, an augmenta- 
tion of blood volume averaging 17.3 ml./Kg., and 
a decrease in venous return averaging 30 per cent 
of the control. Alterations in venous distensibility 
were consistent with the observed changes in vas- 
cular capacity. These experiments indicate that 
the distensibility of the total venous bed, the total 
intravascular capacity, and venous return are con- 
trolled refiexly by baroreceptors in the carotid 
sinuses and heart and are modified directly by 
vasoactive drugs. 


Estimated End-diastolic and Residual Right Ventricu- 
lar Volumes in Man Using Indocyanine Green 


Edward D. Freis, George L. Rivara, Anthony 
N. Damato, and Bruce L. Gilmore, Washington, 
D. C. 


Right ventricular volume was estimated using a 
Rodriguez injection catheter in the right ventricle 
and 100 em. Goodale-Lubin collection catheter in 
the proximal pulmonary artery. Sampling cath- 
eter blood was pulled through a modified recording 
densitometer at high velocities (> 1 X vol. eath- 
eter/sec.) to permit adequate rendition of the step- 
like washout eurve. Cardiae output and mean 
stroke volume were determined by brachial arte- 
rial sampling during passage of the same bolus 
of dye. Per cent residual volume was estimated 
from the ratio of dye concentrations of the fourth 
(Cm+*) to the third (Cm*) beats following injection 
when mixing appeared to be essentially complete. 
Predicted and actual values for the number of 
beats required for 95 per cent dye disappearance 
at the percentage residual volume calculated as 
above generally were in good agreement. End- 
diastolic volume was estimated from the relation 


Cm4 
EDV = stroke volume/1-— - 
Cm* 

In 6 patients without cardiac disease and with 
normal right heart pressures and cardiac size by 
roentgenography, the end-diastolic volume aver- 
aged 147 + 31 ml., of which the estimated residual 
volumes averaged 48 + 5 per cent. Breath holding 
in 2 of these subjects decreased estimated residual 
volume to 24 and 25 per cent. 


Application of an Intravascular Electrode for the 
Recording of Indicator-dilution Curves 


Peter L. Frommer, William W. Pfaff, Eugene 
Braunwald, and Andrew G. Morrow, Bethesda, Md. 


The polarographic technic described by Clark 
for recording of indicator-dilution curves has been 
applied to a group of dogs with experimentally 
produced left-to-right shunts, as well as to 50 


patients with a variety of cardiovascular lesio. 
The sensing device, a platinum electrode, is int: 
duced directly into a peripheral artery throu 
an indwelling needle, or mounted at the tip of 
eardiae catheter and introduced directly into t 
heart or great vessels. Ascorbic acid, a power! 
reducing agent, was utilized as an indicator; t 
electrochemical behavior of this substance when 
the immediate environment of the sensing electri: 
produces an increase in electric current that 
proportional to its concentration. This current 
amplified and recorded continuously, providing 
time-concentration curve. The contour of ascor! 
acid dilution curves is identical to that of sim 
taneously recorded dye-dilution curves. The Cla 
polarographic technic has the advantage of p: 
mitting the inscription of multiple dilution cur) 
from a systemic artery or from the heart with 
requiring the sampling of blood. By placing t 
sensing device into the blood stream, it mak 
possible the recording of dilution curves witho 
the distortion inherent in conventional blood sa 
pling technics. The value of the intravascul 
electrode in the characterization of circulatory 
shunts and of valvular regurgitation has been 
demonstrated in a series of clinical examples. 


Congenital Aplasia or Marked Hypoplasia of the Myo- 
cardium of the Right Ventricle (Uhl’s Anomaly) 


Benjamin M. Gasul, Bessie L. Lendrum, a 
Rene A. Arcilla, Chicago, Ill. 


This anomaly has been described only once 
(1952). We wish to present the clinical and here- 
tofore unreported angiocardiographie and hemo- 
dynamic findings on 2 infants. Both patients had 
cardiac decompensation in infancy, and case 1 
died in severe congestive heart failure at 1 year 
of age. Case 2, now 11 months of age, has so far 
responded well to medical management. Both had 
congestive heart failure with diastolic gallop 
rhythm and feeble heart sounds, and marked car- 
diomegaly without evidences of pulmonary hyper- 
tension, right ventricular hypertrophy or tricuspid 
regurgitation. The chest roentgenograms showe 
marked cardiomegaly and normal and diminishe 
pulmonary vascular markings. The electrocard’ 
gram showed right atrial hypertrophy, left ve: 
tricular hypertrophy and, in case 1, small 
complexes in the right precordium which proba! ly 
represented rsR’ pattern. Cardiae catheterizat 
demonstrated normal systolic pressures in 
lesser circulation, but markedly elevated end-di 
tolie waves in the right ventricle and pulmon: 
artery, which in case 1 had identical magnit 
and temporal relationship with the right ati 
a waves. We have not encountered, nor have ‘ve 
seen any reports in the literature of similar cur\ s. 
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se catheterization findings indicate that the 
t ventricle functions mostly as a reservoir for 
venous blood. The angiocardiograms revealed 
ted right atrium and right ventricle, prolonged 
nonary cireulation time, normally located tri- 
pid ring, and unusually thin right ventricular 
| without any identifiable trabeculae. We be- 
e that the diagnosis can be made from the 
ical, catheterization, and angiocardiographic 
lings. 


graphic Patterns of Coronary Heart Disease Mor- 
tality in New York State 


“rances R. Gearing and Morton D. Schweitzer, 
vu York, N. Y. 


\nalysis was made of deaths attributed to 

eriosclerotie heart disease in the 57 counties of 

w York State (exclusive of New York City) 
or the years 1949 to 1951. There was more than 

twofold variation in the death rates per 100,000 
»pulation among these upstate counties. Relative 

ath rates for the 2 sexes varied considerably 
from one county to another. Within a county 
the death rate was not consistently in the same 
quartile in successive decades of life. 

Among women under 65, the age of occurrence 
of a specified death rate was 10 years later than 
among men. With increasing age, the interval 
decreased so that, after the age of 75, it was only 
314 years. There was little variation in the death 
rate among urban areas, although the urban areas 
had consistently higher death rates than the rural 
areas. Age-adjusted male death rates varied con- 
siderably more among rural areas than among 
the urban areas. There was no association be- 
tween income and death rates, nor was any associa- 
tion found between high death rates and high 

roduetion of dairy products or other crops. 

further epidemiologic studies of the popula- 
is in counties with high death rates and those 

h low death rates may provide clues concern- 

etiologic factors responsible for this disease. 


\ationship Between Arterial Pressure and Exertional 
\ngina Pectoris in Hypertensive Patients 


1. J. Georgopoulos, F. M. Sones, Jr., and I. H. 
je, Cleveland, Ohio 


‘levation of arterial pressure (BP) has been 
erved during spontaneous attacks of angina 
toris (AP). Further, AP has been described 
patients whose BP has been lowered. These 
servations suggest a possible etiologic associa- 
n between the level of BP and AP, but this 
ociation has not been adequately studied. 

‘his report deseribes the relationships among 
reise, BP, and AP in 7 hypertensive patients 


with left ventricular hypertrophy and exertional 
AP. Coronary angiograms were performed in all. 
Five had segmental coronary arterial disease and 
2 had normal vessels with predominant right cor- 
onary arteries. 

Two-minute exercises were performed in sitting 
and supine positions. BP was measured sphyg- 
momanometrically and electrocardiograms were 
taken serially. In the 5 patients with coronary 
disease, exercise in both positions caused striking 
BP elevation followed by AP and electrocardio- 
graphic changes (S-T segment depression with 
T-wave inversion). When the pressor response to 
exercise was eliminated by intravenous sodium 
nitroprusside, AP was prevented and electrocardio- 
graphie changes did not occur. 

The 2 patients with normal coronary arteries 
had orthostatic and exertional hypotension sec- 
ondary to antihypertensive drug treatment. In 
both, sitting exercise caused intense hypotension 
followed by AP and electrocardiographie changes. 
BP did not change during exercise in supine posi- 
tion; AP and electrocardiographie changes did not 
occur. 

These results show that in hypertensive patients 
with coronary arterial disease, further elevation of 
BP during exercise is a causal factor in precip- 
itating AP. In hypertensive patients with normal 
coronary arteries, exertional AP is precipitated 
only by hypotension. 


Complete Correction of Tetralogy of Fallot: Analysis 
of Factors Contributing to Reduction in Mortality 


Frank Gerbode, J. Bruce Johnston, George A. 
Harkins, Albert A. Sader, William J. Kerth, and 
John J. Osborn, San Francisco, Calif. 


Open heart surgery has led to an improved 
understanding of the anatomy and physiology of 
the tetralogy of Fallot. At the same time, con- 
tinuing experience with surgical repair, perfusion 
technies, and postoperative care has resulted in 
alterations in treatment yielding steadily improv- 
ing results. Because alterations in technic and 
results of surgery strongly affect concepts regard- 
ing indications for surgery, selection of patients, 
and optimal age at which surgery should be rec- 
ommended, we have attempted to demonstrate the 
dynamie changes which are taking place in the 
treatment of tetralogy of Fallot through an anal- 
ysis of our total patient experience in the open 
correction of this condition. 

Detailed discussion is given to the following: 

1. Prognostic significance of the degree of out- 

flow tract narrowing. 

2. Benefits of profound hypothermia as an ad- 

junct to cardiopulmonary bypass. 

3. Use of drugs during and following perfusion. 
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. Ineidence of hematologic abnormalities. 
. Postoperative heart failure. 
. Indications for surgery at the present time. 
. Management of patients who are not candi- 
dates for complete correction. 
The analysis includes more than 60 patients, 
and the acyanotice and cyanotic forms of tetralogy 
are discussed separately. 


Endocardial Cushion Defects: Diagnosis and Technic 
of Surgical Repair 


Frank Gerbode, J. Bruce Johnston, Saul Robin- 
son, George A. Harkins, and John J. Osborn, 
San Francisco, Calif. 


The development of cardiopulmonary bypass 
has led to a significant improvement in the under- 
standing and treatment of the complex group of 
anomalies associated with abrupted development 
of the endocardial cushions. We have reviewed our 
experience with 15 patients with such defects and 
present an analysis of clinical findings, emphasiz- 
ing the accuracy of the electrocardiogram in diag- 
nosis. 

The evolution of surgical technic has led us to 
stress the importance of 2 aspects of the opera- 
tion. First, a step-wise inspection and repair of 
the 4 possible defects should be undertaken in the 
following logical sequence: mitral valve, atrial 
septal defect, ventricular septal defect, and tri- 
cuspid valve. Since following this order, we have 
encountered no defects that could not be repaired, 
nor have we had any residual defects. The second 
point in surgical approach has been the utilization 
of the insertion of the septal leaflet of the tri- 
cuspid ring as the base of the atrial septal repair. 
Since making this adjustment, we find we have no 
incidence of permanent heart block and no mortal- 
ity in a series of 7 consecutive patients. 

Features of postoperative management and 
follow-up on selective cases are included. 


Citric Acid Metabolism in Cardiac Mitochondria 
Menard M. Gertler, New York, N. Y. 


Cardiac muscle, in contradistinction to skeletal 
muscle, derives the bulk of its energy from aerobic 
metabolism. Studies on the intermediates of the 
citric acid cycle, i.e., a-ketoglutarate, succinate, 
malate and fumarate revealed that the theoretic 
amounts of adenosine triphosphate (ATP) were 
derived from the oxidation of the various inter- 
mediates by guinea pig cardiac mitochondrial 
preparations. It has hitherto been thought that 
citric acid, a key metabolite in the citric acid 
eycle, is not oxidized by cardiac muscle. It has 
been found in this laboratory that citrie acid will 
be oxidized by cardiac mitochondrial preparations, 


but there are 3 interesting phenomena associa ed 
with this oxidation: (1) a lag period of 10 minu‘es 
prior to the onset of oxidation, which then p-o- 
ceeds in a linear fashion; (2) the oxidation p-o- 


ceeds slowly and linearly with a QO» of 260 as 


N 

compared to a QO. of 1,000 for a-ketoglutars e; 
(3) thirdly, but most important, there is absolut ly 
no energy made available (no P/O ratio) frm 
this oxidation in the form of bound ATP, wher: as 
there are 4 moles of ATP made available from jhe 
oxidation of 1 mole of a-ketoglutarate. The rote 
of oxidation of citric acid may be enhanced »y 
removal of hexokinase-glucose from the syst -m 
or the addition of diphosphopyridine nucleotide 
(DPN) and triphosphopyridine nucleotide (TPN). 
The lag period does disappear with these changes 
in experimental procedure but, in spite of these 
changes in oxidative rates, phosphorylation does 
not accompany the oxidation. 


Effect of [-Norepinephrine and Phenylephrine on the 
Rate of Posthemorrhagic Hemodilution 


Stanley Giannelli, Jr.. New York, N. Y., J. 
Robert Navarre, Toledo, Ohio, D. Raj Mahajan, 
and Gerald H. Pratt, New York, N. Y. 


Splenectomized dogs were bled, upon a scale, 
of 3 per cent of body weight, within 2 minutes. 
Hemodilution was followed by serial venous he- 
matocrits, a valid method since venous/body he- 
matocrit ratio does not change in splenectomized 
dogs after massive hemorrhage or epinephrine ad- 
ministration. Arterial, venous, and portal pressures 
were monitored. Seven animals served for control 
hemorrhage. Seven animals received an infusion 
of .002 per cent I-norepinephrine in 5 per cent 
dextrose in water, started just when bleeding was 
completed; 8 animals received .01 per cent phen- 
ylephrine at rates that maintained the arterial 
pressure in the prehemorrhage range. Systemic 
and portal venous pressures also rose to previous 
levels. The maximum fiuid administered, above 
urinary and insensible losses, was 2 ml./Kg. 
There was no significant difference in the average 
rate of hemodilution between the 3 groups. Hemo- 
dilution was completed within 20 to 30 minutes, 
when blood volume was about 120 per cent of 
the immediate posthemorrhage value. Because of 
the differences in arterial and venous pressur’s 
between the control group and the animals re- 
ceiving the vasopressor agents, with, however 
similar rates of hemodilution, it is postulated th 
posthemorrhagic hemodilution occurs in regions 
the microcirculation that are isolated from t 
large artery and vein pressures by pressor amin:- 
induced sphincteric action. In these areas of rel: 
tively low hydrostatic pressure, colloid osmo‘ 
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sssure would be more effective in drawing fluid 
o the vascular space. 


r Triatriatum: Clinical, Hemodynamic and Autopsy 
Studies and Long-term Observations after Open 
Surgical Correction 


James E. Gibbons, Wanda Jegier, and David 
Murphy, Montreal, Quebec, Canada 


Experience with 3 patients illustrates the urgent 
, ed for early recognition of this congenital ob- 
© rueting band in the left atrium. 

The first patient, a 4-month-old male, died sud- 

nly before cardiac studies were completed. A 
:-year-old girl was under observation for 4 months 
;rior to death. After hemodynamic and angio- 
cardiographie studies, a presumptive diagnosis 
o! primary pulmonary hypertension was enter- 
tained. An unexpected finding in the lungs at 
autopsy was extensive acute intimal necrotizing 
arteriolitis. 

The third patient was a 16-month-old male who 
had inereasing dyspnea and fatigue for only 3 
weeks prior to referral. Digitalization did not 
alter the congestive failure status. Hemodynamic 
studies revealed marked elevation of pulmonary 
capillary pressure, pulmonary hypertension ex- 
ceeding systemic levels, and a low cardiac output. 
The pulmonary hypertension was significantly re- 
duced by inhalation of 100 per cent oxygen and 
intravenous acetylcholine. Unusual clinical fea- 
tures included a continuous murmur in the left 
axilla, and striking enlargement of the left atrium 
on x-ray. Complete excision of the obstructing 
membrane was accomplished at open operation 
with cardiopulmonary bypass. The striking clini- 
cal improvement has now been maintained for 
over 1 year; the right ventricular overload on the 
electroeardiogram has progressively returned to 
normal and normal hemodynamics were found at 
heart catheterization 6 months after surgery. 


'fect of Thiazide Diuretics on Plasma Volume, Body 
Electrolytes, and Excretion of Aldosterone of Hyper- 
tensive Patients 


Ray W. Gifford, Jr., Vernon R. Mattox, Alan 
/. Orvis, Don R. Mathieson, and Harold L. Mason, 
! ochester, Minn. 


During the first week of treatment with a 
' iazide diuretic, the plasma volume, determined 
bh» dilution of Congo red dye for 19 of 21 non- 
ematous hypertensive patients, was reduced; the 
an reduction was 8.8 per cent. Correlation 
tween reduction in plasma volume and mean 
od pressure seemed fairly good during the first 
ek of therapy. Thereafter none existed, for 
hough the blood pressure remained lower, the 


plasma volume tended to return to control levels 
in spite of continuing therapy. Forty-one determi- 
nations of plasma volume were made on 19 pa- 
tients 12 days to 9 months after treatment with a 
thiazide diuretic was started. The mean change in 
plasma volume was a reduction of 2.6 per cent. 

Eleven determinations of 24-hour exchangeable 
sodium and potassium, using radioactive isotopes, 
made on 5 nonedematous, hypertensive patients 
5 days to 9 months after treatment with a thiazide 
diuretic was started showed no significant change. 

The 24-hour urinary excretion of aldosterone was 
measured 16 times for 9 hypertensive patients at 
intervals of 3 days to 2 months after starting ther- 
apy with a thiazide diuretic. Except for a tem- 
porary elevation in 1 patient, values for aldos- 
terone remained within normal range and were 
not significantly different from those before treat- 
ment. 

These data indicate that the chronic hypotensive 
action of thiazide diuretics is not due to detectable 
depletion of plasma volume or body sodium. 
Therapy with thiazide diuretics did not induce 
an enduring state of secondary hyperaldosteronism 
in the nonedematous hypertensive patients studied. 


Circulatory Bypass of the Right Side of the Heart. VI. 
Superior Vena Cava—Right Pulmonary Artery Anas- 
tomosis: Experimental Background and Clinical Ap- 
plication 


William W. L. Glenn, Nelson K. Ordway, 
Remedios Sunico, Ruth Whittemore, and Marie 
J. Browne, New Haven, Conn. 


Certain congenital cardiac anomalies character- 
ized by malfunction of the right atrium or right 
ventricle, or both, that cannot be corrected by 
open heart surgery will benefit from an anasto- 
mosis of the superior vena cava, ligated at the 
atrium, to the distal end of the pulmonary artery. 

On the basis of experiments, this procedure has 
been applied thus far to 6 patients with congeni- 
tal malformations of the heart. Two had function- 
al single ventricles and pulmonary stenosis with a 
transposed aorta and pulmonary artery; 2, both 
infants, had tricuspid atresia; 2 had tetralogy of 
Fallot with unusual complications—1, aged 41, had 
congenital complete heart block, and the other 
had multiple constrictions of the pulmonary ar- 
tery. All patients have apparently been benefited 
as judged by the clinical course and arterial oxygen 
studies. Calculations based on arterial oxygen 
content show the postoperative right pulmonary 
flow at rest to be about 30 per cent of the total 
systemic venous return. This increased pulmonary 
flow—representing solely systemic venous and not 
mixed systemic venous and oxygenated blood as 
in extracardiac arterial shunts—has been accom- 
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plished without increase in the work of the heart. 
Details of the indications for this procedure, the 
technic of the operation and the postoperative care 
have also been studied. 


Calcific Aortic Stenosis and Its Surgery—Open or 
Closed? 


Robert P. Glover, Philadelphia, Pa. 


Calcifie aortic stenosis and its natural myocardial 
sequelae have remained more resistant to proper 
solution than any of the other stenotic valve prob- 
lems. Valvular destruction and distortion in these 
lesions is so extreme that this structure can no 
longer be called a valve. The only obvious solu- 
tion holding any prospect of long-term improve- 
ment is total resection and total replacement with 
a suitable prosthetic valve. Many precursors of 
such a valve have been used with occasional suc- 
cess, but for the most part the results have been 
poor. In the meantime, many such patients are 
doomed to an early demise, often with improperly 
attempted experimental surgery. 

Although the ultimate goal is not being entirely 
served, there is available reasonable, palliative sur- 
gery often followed by amazingly good clinical im- 
provement obtained with but a relatively low 
operative risk. 

One hundred patients with ealcifie aortic steno- 
sis operated upon by transventricular split-dilata- 
tion over the past 6 years are presented. In 
those treated before left ventricular failure de- 
veloped the operative mortality was 6 per cent. 
Surgical intervention after the onset of myocardial 
failure resulted in a mortality of 15 per cent. 
Seventy-five per cent of these patients are alive 
and improved after 1 to 5 years and most of these 
have returned to full-time employment. These re- 
sults are detailed and a classification for proper 
referral for surgery is stressed. Surgery in pa- 
tients of this type is palliative but rewarding just 
as it is in many other forms of a malignant disease 
process. 


Objective Evaluation of Myocardial Blood Supply In 
Vivo Through Observation of Acute Changes in 
Myocardial Temperature 


Edward I. Goldsmith, New York, N. Y. 


These experiments were designed to estimate the 
hemie perfusion of small peripheral masses of myo- 
cardium in living animals. A microprobe resist- 
ance thermometer small enough to embed in the 
myocardium without significant trauma and sensi- 
tive enough to detect small temperature changes 
(0.02 C.) rapidly (0.035 second) was used. Slight 
and transient temperature declines were recorded 
immediately after the blood had been “labeled” 


by the rapid injection of iced saline into the 
aortie root. 

In normal animals, individually characteri: ‘ie 
curves were observed in the right and left vy n- 
tricular myocardium. On the left, the temperat 
decline was abrupt, rapid and deep. On 
right, it occurred later and was less pronoun 
In animals with myocardial infarction follow 
gradual coronary occlusion, consistent deviati 
from the normal patterns were observed. 
infareted tissue, temperature declines were sli 
or absent. In adjacent, grossly normal areas, 
response was more pronounced than normal. Th 
changes correlated with the state of vascularity 
interpreted by coronary arteriography and 
microscopy. 

These observations suggest the possibility of 
veloping a quantitative method for measuring m 
cardial perfusion. 


Role of Selective Retrograde Aortography in Congeni‘: 
Heart Disease: Evaluation of “Lesions of Aoiti 
Integrity” 


Edward I. Goldsmith, Nathaniel Finby, « 
Mary Allen Engle, New York, N. Y. 


Selective retrograde aortography is a method 
whereby radiographic visualization of the aorta 
and/or any of its branches is obtained. A catlie- 
ter is introduced into the aorta via a peripheral 
artery (usually the common femoral) and its tip 
is maneuvered to the region to be visualized. Con- 
trast medium is introduced rapidly through the 
use of a pressure injector. Multiple radiographic 
exposures are made in rapid sequence in order to 
record the passage of the opaque material. The 
technic is applicable to patients in all age groups. 

We studied 17 patients selected because previous 
evaluation suggested an anomaly of the thoracic 
aorta. The smallest infant weighed 3.5 Kg. Three 
patients were younger than 6 months. Four more 
were under 2 years. Four were between 2 and 5 
years, and 2 were aged 11 and 16 years. There 
was no mortality and insignificant morbidity. 

In all patients, the diagnostic problem co 
cerned the demonstration or exclusion of an abnor 
mal communication between the aorta and anothe 
portion of the cardiovascular system. In 5 patien' 
such an abnormal communication was exelud 
In the remainder, the following lesions were id« 
tified: persistent truncus arteriosus, aorticop 
monary window, atypical patent ductus arteriosus 
coronary arteriovenous fistula, congenital aortic 1° 
gurgitation, and aortic regurgitation superimpos 
on an intracardiae congenital malformation. Th« 
entities have been grouped for convenience 
“lesions of aortie integrity.” The informati 
needed was not obtainable with the same deg 
of certainty by any other diagnostic study. In 
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a.ients, the information was particularly valu- 
: in decisions regarding surgery. 


nodynamic Observations in Aortic Stenosis in 
.dults 


\luin J. Gordon, Howard L. Moscovitz, and 
il A. Kirschner, New York, N. Y. 


‘ine adults with aortic stenosis were studied by 
ibined transbronchial and aortic catheterization. 
iultaneous equisensitive pressure pulses were 
orded across the aortic valve, together with con- 
ious pressure differences and heart sounds. 

eak systolic gradients varied from 43 to 92 
a. Hg, mean ejection gradients from 42 to 76 and 
:.ximum ejection gradients from 64 to 102. The 
soutinuous pressure difference across the valve 
wis characteristically the shape of an inverted V, 
the peak of which (maximum ejection gradient) 
coincided with the anacrotic notch on the aortic 
pressure pulse and the point of maximum ampli- 
tude of the diamond-shaped murmur. 

When the catheter passed from left ventricle 
into aorta (antegrade) the aortic pressure pulse 
showed a prominent early systolic dip (Venturi 
effect) which was much less pronounced when 
recorded from the same site by the catheter passed 
to the valve via a peripheral artery (retrograde). 

In withdrawal tracings from central aorta to 
peripheral artery, it was possible to trace the 
transformation of the early systolic dip into the 
anacrotie notch, which came to lie progressively 
higher on the upstroke of the aortic curve. With- 
drawal tracings from aorta to left ventricle showed 
transitional beats (“washing phenomenon”) in 2 
patients with additional mild aortic insufficiency. 
In 1 patient, withdrawal tracings suggested supra- 
valvular stenosis. 

\leasurement of the phases of the cycle con- 

ied that ejection was uniformly prolonged. 


‘racardiac Surgery under Deep Hypothermia Without 
Mechanical Oxygenator 


rcher S. Gordon, Bert W. Meyer, and John 
Jones, Los Angeles, Calif. 


‘apid extracorporeal cooling of blood by means 
fficient heat exchangers has made possible pro- 
ced intracardiac surgery without the use of a 
hanieal oxygenator. Detailed physiologic 
lies have been carried out on 60 dogs and 30 
zenital cardiac patients during surgery with 
technic. Animals have survived cooling to 
. and rewarming after 60 minutes of total cir- 
tory arrest. Patients have been cooled to 9 
ind successfully sustained 1 hour of circula- 

arrest. Studies during cooling and rewarm- 
have included: (a) simultaneous measurement 


of temperature in brain, heart, muscle, skin, ree- 
tum, esophagus, and superior vena cava; (b) oxy- 
gen consumption during cooling to temperature of 
5 C.; (e) continuous recording of electrocardio- 
grams, electroencephalograms, and blood pressure; 
and (d) acid-base balance as measured by frequent 
pH, COg, lactic acid, and pyruvic acid. 

Lesions successfully operated with this technic 
include atrial septal defects, total anomalous pual- 
monary venous drainage, aortic stenosis, pulmo- 
nary valvular and/or infundibular stenosis, ven- 
tricular septal defects, and tetralogy of Fallot. The 
advantages of the method include: minimal me- 
chanical equipment (2 pumps, 2 gravity reservoirs 
and a heat exchanger); small priming volume 
(1,200 ce. of blood) ; simplicity of operation; and 
an ideal surgical field, completely quiet and blood- 
less without the use of drugs or anoxic arrest. 

There have been no instances of central nervous 
system damage in our experiences to date. Use 
of the temperature and oxygen-consumption studies 
reported here provides a clinical means for de- 
termining the safe period for circulatory arrest 
under deep hypothermia without brain damage or 
serious acidosis. 


Disclosure of a Systematic Difference in Cardiac Output 
Values Determined by External Counting and Ar- 
terial Sampling Technics 


Ralph J. Gorten, San Antonio, Texas, and J. 
Caulie Gunnells, Durham, N. C. 


In previous comparisons involymg the isotope— 
external counting method, determinations were not 
always performed simultaneously, isotope was in- 
jected into the antecubital vein, and favorable 
agreement was observed. 

In 14 volunteer subjects, iodinated (I181) serum 
albumin (antecubital vein) and blue dye (superior 
vena cava) were administered simultaneously. 
Cardiae output was determined at rest and follow- 
ing circulatory stimulation by external counting 
over the heart and by well counting and spectro- 
photometric analysis of arterial samples. The 
mean well counter minus dye difference was +8 
per cent (+0.5 L./min., 8.D. +0.7) for resting 
values and +9 per cent (+0.8 L./min., S.D. +1.4) 
after stimulation. The respective external count- 
ing-dye figures were +2 per cent (+0.1 L./min., 
8.D. +0.9) and +5 per cent (+0.5 L./min., S.D. 
+16). 

A second group of 18 subjects was studied in 
the same manner except for femoral vein injec- 
tion of isotope. Well counting—-dye comparison 
revealed +9 per cent (+0.5 L./min., §.D. +0.5) 
difference before and +4 per cent (+0.3 L./min., 
S.D. +0.7) after stimulation. The main external 
counting-dye differences were +22 per cent (+1.2 
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L./min., 8.D. +0.6) and +23 per cent (+1.8 L./ 
min., S.D. 0.9) (p < 0.01). 

To elucidate the mechanisms responsible for the 
significant and systematic discrepancies between 
external counting and arterial sampling technics 
with femoral injection as opposed to the antecubi- 
tal site, certain factors were evaluated. This re- 
sulted in the following order of decreasing impor- 
tance: streaming of isotope bolus during its early 
cardiopulmonary course, mixing problems caused 
by local venous spasm and junction with faster 
flowing blood, erroneous equilibrium values, un- 
detected early recirculation, and lag in external 
counting instruments. 


Correlation of Clinical and Physiologic Observations 
in Congenital Aortic Stenosis 


Edward W. Green and Robert F. Ziegler, 
Detroit, Mich. 


Retrograde left ventricular catheterization was 
combined with conventional right heart catheteri- 
zation in 106 patients with clinical congenital 
aortic stenosis, ranging in age from 3 weeks to 
25 years. Cineangiocardiography was used in 
selected cases. No complications have been en- 
countered. Successful catheterization of the left 
ventricle was accomplished in 94 patients. Com- 
plicating lesions such as coarctation of the aorta, 
mitral stenosis, and pulmonic stenosis were demon- 
strated in 16 instances. 

The purpose of this study was to correlate the 
clinical, electrocardiographic, x-ray, and physio- 
logic data in order to determine the contribution 
of each observation to the final diagnosis. 

Cases of mild to moderately severe aortic ste- 
nosis tended to show the typical aortic ejection 
murmur and thrill without the classic signs of 
left ventricular enlargement in conventional x-rays. 
Electrocardiographic evidence of left ventricular 
concentric hypertrophy in some cases consisted of 
increased positivity of left precordial T waves. 
The murmur of aortic stenosis was occasionally 
eonfused with other defects in small children. 

The classic criteria of aortic stenosis such as 
dyspnea, syncope, angina, pulse pressure narrow- 
ing, and easily recognizable left ventricular en- 
largement on x-ray and the electrocardiogram oc- 
curred with regularity only in the most severe 
cases. . 

The clinical, x-ray, and electrocardiographic 
studies are usually adequate to diagnose congenital 
aortic stenosis; but they ordinarily require supple- 
mentation by retrograde left ventricular catheteri- 
zation to determine the degree of stenosis and the 
importance of complicating defects before advis- 
ing or withholding surgery. 


Why Use the Monamine Oxidase Inhibitors in Ti 
ing Cardiovascular Disease? 


George C. Griffith, Los Angeles, Calif. 


The monamine oxidase (MAO) inhibitors oce 
a unique place in the therapy of cardiovasa 
disease in that they not only provide effective } « 
phylaxis against anginal pain in roughly 70 
cent of patients, but they also affect mood, d 
and activity. Treatment with the MAO inhibi 
must be individualized. The patient with psyc . 
motor agitation or hyperactivity may become e 
more agitated and hyperactive if he receives 
type of MAO inhibitor which ordinarily incre: e 
activity, unless he receives—in addition—a tr 1 
quilizing agent, such as one of the phenothiazi 
Used in the wrong patient, several of the hyd « 
zides—notable exceptions to the types which 
crease drive and activity—can intensify the s)1 
drome of dullness, increased fatigue and lack 
initiative. If the MAO inhibitor which meets 
need of the individual patient is employed, ¢ 
siderable clinical improvement results, followed by 
elevation of mood. Continued close observation of 
patients under treatment with the MAO inhibitors 
is mandatory in order to abort side effects before 
they become troublesome and to insure the con- 
tinuanee of physical restrictions commensurate 
with the patient’s cardiac status. If the patient is 
passing through a period of particularly difi- 
cult adjustment, the use of a MAO inhibitor with 
definite antidepressant action is of decided help. 


Effect of Serotonin on Coronary Vascular Resistance 
and Myocardial Oxygen Consumption 


Douglas M. Griggs, Jr., and Robert B. Case, 
New York, N. Y. 


The effect of serotonin on coronary vascular 
resistance (CVR) was studied in the dog while 
coronary flow was maintained at a constant rate. 
Under this condition, any change in CVR is evi- 
denced by a change in coronary perfusion pres- 
sure. Blood was delivered by an occlusive pump 
from the femoral artery through a rotameter to 
the left main coronary artery via a Gregg coro- 
nary cannula. Continuous recordings were made 
of mean coronary perfusion pressure, mean 1) zht 
atrial pressure, aortic pressure, and coronary fi \w. 
One ml. of a solution of serotonin in saline (¢n- 
centrations from 1 to 30 pg./ml.) was injec‘ed 
into the perfusion circuit. The time of arriva: of 
the injected material was signaled by a thermi 
in the myocardium, so that the time of onse! 
the response could be related to the presence 
the agent. 

The results demonstrated a prompt fall in C ” 
when the drug reached the coronary circulat 
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‘ore a change in heart rate or aortic pressure 
curred. The percentage decrease in CVR was 
ated to the dose administered. Myocardial oxy- 
1 consumption determined at the time of maxi- 
il fall in CVR, but before the onset of the 
ripheral action of the drug, showed no change 
mm control values. 

It is concluded that serotonin is a_ potent, 
nign coronary dilator. 


ctors Governing the Efficiency of Stethoscopes 


Dale Groom, Clarence S. Davis, and Wofford 
. Francis, Charleston, 8. C. 


Physicians vary remarkably in their ability to 
ar the fainter, less obvious murmurs of early 
lvular heart disease. Measurements of ausculta- 
‘ ry thresholds demonstrate that differences in 
ethosecope efficiency and in levels of environ- 
mental noise are major determinants of audibility 

a cardiovascular sound. Both factors can, in 

ost instanees, be modified to advantage. 

Tests of 33 stethoscopes in current use revealed 
three fourths of them to be down 7 decibels or more 
in efficiency of sound transmission as compared 
to one of good design, and some to be down as 
much as 12 decibels (a ratio of 15 to 1). Only 
about one third of the stethoscopes tested could be 
considered adequate for cardiac examination. A 
more than 300 per cent average improvement in 
the stethoscopes was achieved by shortening them 
to an over-all length of 20 inches, replacement of 
soft or thin-walled rubber by plastic tubing of 
three-sixteenths inch internal diameter, and elimi- 
nation of leaks at the ear-pieces, change-over 
valves and chest-pieces. Some of the instruments 

‘re improved many fold thereby. The total in- 

rnal volume of a stethoscope, its frictional losses, 

¢ integrity of the acoustical seal between the body 
irface and the auditory canal, and the noise-rejec- 
in properties of its tubing are the chief con- 

‘erations in design of a good stethoscope. 

\pplication of these elementary acoustical prin- 
‘inles—all of them independent of one’s hearing 
acuity or professional experience—affords a prac- 


{ sble means of improving auscultatory pro- 
ency. 


ct of Abnormal Ventricular Contraction Patterns 
m Ventricular Ejection 


ibraham Guz, Julien I. E. Hoffman, R. Rolla 
otts, and William L. Weirich, San Francisco, 


lif. 


‘he stroke volume of single right ventricular 
ts was studied in intact, conscious dogs with the 
lin electromagnetic flowmeter. When the core- 

probe was implanted around the main pul- 
uary artery, bipolar myocardial electrodes were 


sewn onto the outer walls of both ventricles. 
Several days after recovery, rectangular electrical 
impulses of 0.15 msec. duration and of a voltage 
sufficient to produce ectopic beats (usually 5 to 
10 volts) were delivered by a Grass stimulator. 
These beats occurred at varying times in the cardi- 
ac cycle. Spontaneous ectopic beats were also 
observed during epinephrine infusions. 

Normal stroke volumes and flow patterns were 
found with markedly varying abnormal electrical 
(and, therefore, presumably mechanical) patterns 
of ventricular activation, provided that the ectopic 
beats came late in the cardiac cycle after normal 
P waves had been inscribed. Even slight encroach- 
ment upon the P wave caused some decrease in 
stroke volume. As the interval between the ectopic 
and the preceding normal beat shortened, the 
stroke volume decreased progressively. 

Rapid pacing of the right or left ventricles re- 
duced the stroke volume. The first normally acti- 
vated beat after stimulation was stopped had a 
normal stroke volume only if a normal, fully in- 
scribed P wave preceded it. 

These findings suggest that the patterns of spa- 
tial activation of the ventricles do not influence 
ejection from the right ventricle unless they reduce 
its filling either by encroaching on the filling time 
or by interfering with atrial activity. 


Myxoma of the Left Atrium: Report of Two Cases 
and Review of the Diagnostic Methods 


Thomas E. Hair, Jr., Edward S. Orgain, Will 
C. Sealy, and Henry D. McIntosh, Durham, N. C. 


Left atrial myxomas, although quite rare, com- 
monly masquerade as rheumatic mitral disease. 
Any atypical feature suggesting a mitral lesion in 
a patient shuuld arouse suspicion of a tumor, 
particularly those whose signs and symptoms are 
sudden in onset or present circulatory crises inter- 
spersed among periods of comparative good health. 
Variable auscultatory findings from day to day 
or complete alteration of murmurs upon change 
in body position should suggest the diagnosis. 

Phonocardiographie study may substantiate dis- 
erepancies; however, electrocardiography or rou- 
tine cardiac catheterization appear to be of little 
aid in making the differentiation. Symptoms out 
of proportion to left atrial size may have sig- 
nificance. 

Two cases of left atrial myxomas, successfully 
removed at operation, are presented. Both pa- 
tients exhibited atypical clinical features. In 
addition, the occurrence of periodic disparity in 
the degree of vascular engorgement in the 2 lung 
fields was strikingly present in 1 case and was 
very suggestive in the other. To our knowledge, 
the available literature has not commented upon 
this sign previously. Correct diagnosis was made 
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in 1 patient during operation and in the other, 
preoperatively, by cinecardioangiographic study. 

With the newer diagnostic methods currently 
available, precise evaluation of cardiologie prob- 
lems is possible. It appears that angiographic 
study is the only definite preoperative means of 
establishing the correct diagnosis. Resort to this 
measure will parallel the degree of clinical alert- 
ness and of suspicion aroused by any atypical 
features exhibited by the patient. 


Atherosclerosis: Possible Role of Phagocytosis 


Denham Harman, Omaha, Nebr. 


Injury to endothelial cells enhances their phag- 
ocytie activity. Since atherosclerosis tends to de- 
velop in areas of mechanical stress, the possibility 
arises that lipid localization may be partly related 
to phagocytosis of lipoproteins by overlying endo- 
thelial cells. If so, lipoprotein surface properties 
may influence the rate of phagocytosis and hence 
the development of atherosclerosis. 

The £-lipoprotein surface properties of 18 fast- 
ing human serums, as reflected by their paper 
strip electrophoretic mobility (EM), were studied 
before and after incubation at 37 C. (48 hours) 
under air and nitrogen, and an additional 18 in 
this manner plus in the presence and absence of 
copper acetate (9.1 mg. per cent). Serum free 
fatty acids (FFA) were also determined. 

Incubation in air increased EM from 1.8 to 3.7 
em. (aver. 2.7) to 1.9 to 4.8 (aver. 3.3); under 
nitrogen the corresponding figures were 1.6 to 3.4 
(aver. 2.6) and 1.9 to 4.0 (aver. 3.2). 

Copper acetate increased EM from 1.9 to 4.1 
(aver. 2.8) to 3.2 to 5.7 (aver. 4.3) in air; under 
nitrogen from 1.9 to 3.7 (aver. 2.7) to 2.5 to 4.5 
(aver. 3.5). 

FFA (pEq./L.) increased from 100 to 1,000 
(aver. 520) to 1,400 to 3,800 (aver. 2,280) after 
incubation (independent of air, No, or copper) ; 
poor correlation between FFA and EM. 

Incubation in air in presence and absence of 
copper (10 serums) had no effect on the low-density 
lipoprotein ultracentrifugal patterns. 

Thus, it seems likely that serum lipoprotein 
surface properties change in vivo due, at least in 
part, to changes in FFA (ester hydrolysis, stress) 
and lipoprotein oxidation by Oo. Such changes 
may play a role in atherosclerosis by altering the 
rate of the postulated phagocytie activity of en- 
dothelial cells. 


Phonocardiographic and Electrocardiographic Studies 
of Normal Newborn Infants: Evaluation of Their 
Use for Detection of Patency of the Ductus Arterio- 
sus 


Herbert S. Harned, Jr., and Ernest Craige, 
Chapel Hill, N. C. 


Serial electrocardiograms and phonocardiogram 
were performed on 38 newborn infants to evalu:t 
the use of these technics for detection of pater y 
of the ductus arteriosus. Initial studies were d 
approximately 1 hour after delivery, and rep 
studies 24 hours later and again before the fou 
day of life. 

Characteristically, the initial phonocardiogra 
revealed early systolic ejection clicks and no sp’ t- 
ting of the second heart sound. Electrocardiogra \ 
showed QRS axis ranging from 90° to 180° : 
forward. The T axis ranged widely from —:) 
to 150°. 

The phonocardiograms after 24 hours shoy 
splitting of the second heart sound in half 
subjects and persistence of the ejection cli: 
Electrocardiograms revealed QRS axis positic is 
similar to the initial studies, but many of 
subjects showed striking posterior shifts of 
T axis. In all subjects over 3 days of age, ¢ 
T axis was markedly posteriorly directed. 

Six subjects had systolic heart murmurs whiv 
were usually of low intensity and were noted i; 
late systole on only 3 occasions. All but 2 « 
these murmurs disappeared after 24 hours, but 2 
new murmurs appeared in other subjects. 

Apgar ratings were high in all but 1 of the 
patients who developed a murmur. Of 4 babies 
with Apgar ratings below 5, only 1 developed a 
detectable murmur. 

These observations are contrasted to those of 
other authors who have detected a high incidence 
of murmurs in the newborn infant. 


Spontaneous Closing of Ventricular Septal Defects: 
Two Case Reports 


Herbert S. Harned, Jr., and Richard M. Peters, 
Chapel Hill, N. C. 


The possibility of spontaneous closure of muscu- 
lar ventricular septal defects was indicated in a 
recent report by Evans, Rowe and Keith. 

The following cases provide additional informa- 
tion that closure can occur. Partial closure of a 
membranous septal defect is shown in the first 
case. 

A white male had been hospitalized 6 times for 
heart failure. Physical examination had revea'ed 
a loud, holosystolic, lower left sternal border mutr- 
mur and mid-diastolic apical rumble. Cardiac 
catheterization at 6 months revealed a step-up of 
4 vpe oxygen content between right atrium and 
ventricle, and RV systolic pressure of 100 mm. !'g. 
After the first 2 years, the patient improved «nd 
at 414 years, at catheterization, the step-up e- 
tween right atrium and ventricle was 1.0 ve. 
Pulmonary arterial systolic pressure was 40 nm. 
Hg. The defect was believed large enough or 
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irgical repair. At surgery a surprisingly small, 
robe-patent, membranous defect was found and 
1e muscular septum was intact. After closure of 
ie defect with 1 stitch, the murmur disappeared. 
A girl aged 11 months showed a loud, holosys- 
lie, left sternal border murmur, an apical dias- 
lie rumble, cardiomegaly, prominent hilar shad- 
ws by x-ray, combined ventricular hypertrophy 
y electrocardiogram, and a 2.2 vpe step-up be- 
veen right atrium and ventricle by catheterization. 
ler heart murmur gradually disappeared, the 
eart size and electrocardiogram became normal 
uring the next 3 years. At 4 years, cardiac cath- 
terization was normal. 


ulmonary Venous Obstruction in Infants with Anom- 
alous Pulmonary Venous Drainage 


Anna J. Hauck, Abraham M. Rudolph,* and 
\lexcander S. Nadas, Boston, Mass. 


The clinical picture of total anomalous pulmon- 
ary venous drainage below the diaphragm is well 
known and includes signs of pulmonary venous 
obstruction. However, it is less well recognized 
that the latter hemodynamic handicap may be 
observed frequently in infants with total anomalous 
pulmonary venous drainage above the diaphragm. 
The purpose of this report is to describe the 
physiologic findings in 9 infants with supradia- 
phragmatie drainage and to point out that pul- 
monary venous obstruction was found in all. 

The patients’ ages ranged from 17 days to 7 
months. Cardiac catheterization revealed increased 
pulmonary venous pressure in all. In 5 infants, 
pulmonary blood flow was large. Anomalous drain- 
age was via a “persistent left superior vena cava,” 
and obstruction to pulmonary venous return was 
secondary to disparity between the large flow and 
the diameter and length of the venous channels 
through which pulmonary venous blood coursed. 
Two other infants in whom anatomic obstruction 
to pulmonary venous return was found at autopsy 
also had inereased pulmonary venous pressure. In 

, 2 constricted area was seen in the “persistent 
le't superior vena cava” which received the pul- 

onary venous trunk. The other patient had an 

isual anomaly ; pulmonary veins entered a vessel 
ich coursed through the right lung where it was 

‘stricted by a bronchus before it entered the 

vgos vein. Finally, increased pulmonary venous 

ssure was observed in 2 infants in association 

h raised end-diastolic pressure of the right 
' itriele and congestive failure. 


( dies of Ventricular Activation in Acute Myocardial 
nfarction 


. Julian Haywood, Ronald H. Selvester, and 
V rner J. Johns, Jr., Los Angeles, Calif. 


The timed vectorcardiogram affords a sensitive 
method for the study of ventricular activation. In 
120 patients with acute myocardial infarction, we 
have recorded a series of 3 or more timed vector- 
cardiograms, spatial vectorcardiograms and elec- 
trocardiograms during periods of 1 to 45 days’ 
observation. Thirty-five patients died during ob- 
servation, having had 1 to 3 studies. One third of 
the deaths were autopsied. 

All patients had abnormal electrocardiograms 
and timed vectorcardiograms. Ventricular activa- 
tion loops similar to those described by others 
were observed; we have expanded these observa- 
tions and correlated distortions in activations with 
loss of forces in specific areas. Septal forces were 
frequently distorted when this could not be de- 
duced from the electrocardiogram. Injury patterns 
and arrhythmias were better seen with the electro- 
cardiogram; the abnormal timed vectoreardio- 
graphic activation produced by infarction remained 
stable through the period of observation. Promi- 
nence of the left atrial forces was correlated with 
the clinical appearance of congestive failure. 

When intraventricular conduction defects were 
present in the electrocardiograms, the vectorcardio- 
gram was particularly helpful in separating right 
and left bundle-branch-block activation loops from 
delayed activation produced by myocardial ne- 
crosis in other areas, as well as diagnosing infare- 
tion in the presence of typical bundle-branch pat- 
terns. When specific areas of infarction were 
deduced from the timed vectorcardiogram, more 
accurate anatomic localization was possible than 
with the electrocardiogram in the autopsied cases 
(75 per cent of 25 lesions in 10 autopsied cases, 
as against 50 per cent). 

These methods may contribute much to the serial 
study of ventricular activation in patients with 
coronary heart disease. 


Myocardial Blood Flow by Radiodilution Technics: 
Effect of Pressor Amines Administered during 
Hemorrhagic Hypotension 


Walter S. Henly,* Page W. Nelson, Malcolm B. 
Daniell, George P. Noon, and Michael E. De Bakey, 
Houston, Texas 


Myocardial blood flow may be recorded graph- 
ically in a simple physiologic preparation utilizing 
special radiodilution technics. A known concen- 
tration of iodinated (I'3!) human serum albumin 
is injected at a constant rate into the left atrium, 
establishing a temporary equilibrium concentra- 
tion of the isotope in the aorta and coronary 
arteries. If a venous reservoir of sufficient size 
has been inserted into the circulatory system of 
the laboratory animal, the venous return may be 
delayed to allow complete isolation of the coronary 
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component from the composite radiodilution curve 
of the right heart. Thus, by monitoring aortic and 
pulmonary arterial blood, simultaneous measure- 
ment of cardiac output and myocardial blood flow 
is possible. By gradually decreasing the cardiac 
input, a controlled hypotensive state is produced. 
The resulting decrease in myocardial blood flow 
closely parallels the drop in cardiac output and 
mean arterial blood pressure. With the cardiac 
input maintained constant at a low level, the effect 
of commonly used pressor amines on coronary 
blood flow has been studied by this technic. Coro- 
nary flow may increase from a normal of 5 to 10 
per cent of cardiac output to 25 to 50 per cent, 
depending on the drug and quantity administered. 
Epinephrine and levarterenol continue to increase 
coronary flow exponentially as the blood pressure 
rises. Phenylephrine initially produces an increase 
in coronary flow greater than expected from a 
rise in blood pressure alone. However, this effect 
is lost as the blood pressure approaches normoten- 
sive levels. 


Sequential Changes in the Development of the 


Electrocardiographic Pattern of Left Ventricular 
Hypertrophy 


Lawrence M. Herman, Los Angeles, Calif., Mary 
M. Cosby, and Richard S. Cosby, Pasadena, Calif. 


Classic electrocardiographic theory suggests that 
the pattern of left ventricular hypertrophy devel- 
ops gradually and continuously from the norm. 
This implies, first, that the direction and magni- 
tude of the QRS vector changes continuously with 
time and, second, that changes in the ST-T vector 
are secondary to changes in the QRS vector. Dis- 
continuous changes, on the other hand, would 
imply that other factors such as superimposed 
coronary artery disease with peri-infaretion block, 
ete., would be dominant in the development of the 
pattern. This problem is investigated by means of 
a long-range study of the evolution of the pattern 
in selected cases. 

This study consisted of: (1) 19 patients selected 
from among 400 who had died of hypertensive 
heart disease at a large general hospital; the 
patients selected had initial normal electrocardio- 
grams and later the pattern of left ventricular 
hypertrophy; (2) 21 patients with similar electro- 
eardiographie criteria from a series of 500 private 
subjects with a diagnosis of hypertensive heart 
disease. 

Results: 1. Changes in the electrocardiographic 
pattern of left ventricular hypertrophy in this 
series occurred in sudden unpredictable steps 
rather than by gradual continuous progression. In 
fact, no patient could be found to illustrate the 
continuous increase in height of R and increasing 


depth of T which would correspond to classic: 
theory. 2. In general, T-wave changes occur con 
comitantly with changes in QRS, suggesting the 
secondary nature; criteria to distinguish primar 
from secondary T-wave change are describe: 
3. The precordial lead electrocardiogram is mo: 
sensitive to the changes of so-called left ventricul: 
hypertrophy than are classical leads. In man 
instances, increase in voltage and T-wave chang: 
occur in the horizontal plane before there is an 
change whatever in the frontal plane. One is le 
to conclude that degenerative (atherosclerotic? 
changes must be invoked to explain fully th 
“hypertrophy” patterns. 


Vascularization of In Situ and Intraocularly Tran 
planted Atheromatous Plaques in Rabbits 


A. C. Higginbotham and F. H. Higginbothan 
Morgantown, W. Va. 


Vascularization of atheromatous plaques is con 
monly believed to occur either late in atherogenesis, 
or to occur early and perhaps play an importan 
role in extension of the plaques as well as in their 
formation. Observations in situ and intraocular] 
transplanted plaques in rabbits, and on a limited 
amount of human material, suggest that in general 
both views may be true, but in a more restricted 
sense vascularization should be included with the 
processes occurring early in atherogenesis. 

A well developed plaque in the rabbit is seldom 
of uniform composition. The deeper and more 
central parts generally are more fibrous or de- 
generative compared with superficial and cireum- 
ferential parts which are more cellular, containing 
numerous foam cells. Vascularization of such a 
transplanted plaque apparently is restricted to the 
more cellular portions, since no vessels have been 
found in the degenerative areas. 

In the rare instanees when small vascularized 
areas of old atheromatous plaques in situ were 
seen in the aortas of rabbits several months after 
their production, the vessels were limited to areas 
containing foam cells. The same relationship ap- 
pears to exist in the human arteries examined. 

Since there seems to be a definite relationshi): 
between foam cells and vascularization of plaques, 
the process should more properly be considered as 
one occurring early in plaque formation, but whic 
may occur later in old plaques whenever accumul: 
tions of foam cells are present. 


Direct Records of the Electrical Activity of t 
Specialized Conducting System Obtained throug 
Chronically Implanted Electrodes 


Brian F. Hoffman, Jackson H. Stuckey, Albi 
A. Bagdonas, and Robert S. Venerose, Brookly:, 
NS 2 
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Direet records of the electrical activity of vari- 
s parts of the specialized conducting system 
eviously have been obtained during acute ex- 
riments. The present studies were undertaken 
determine whether or not the technics employed 
troduced any important variables in the data 
tained from such acute experiments. Plastic 
‘etrodes containing multiple contacts have been 
tached, during total cardiopulmonary bypass, to 
e epicardium of the atria and ventricles and to 
e endocardium over the bundle of His and 
eripheral Purkinje-papillary muscle junctions. 
eeords have been obtained through these elec- 
odes for periods up to 6 weeks after implanta- 
m. Comparison of pre- and postoperative electro- 
irdiograms and direct studies of the electrical 
ctivity of the His bundle and Purkinje fibers has 
iown no evidence of impaired conduction or tissue 
ijury due to electrode implantation. Conduction 
elocity in the His bundle and peripheral Purkinje 
system in chronic experiments agrees with observa- 
tions made during acute experiments. Direct rec- 
ords obtained through chronically implanted elec- 
trodes have been employed to study local changes 
in conduction in the His bundle and Purkinje 
fibers during arrhythmias, hypoxia, and the action 
of autonomie agents. 


Stroke Volume and Cardiac Output Measurement in 


the Intact Animal with an Electromagnetic Flow- 
meter 


Julien I. E. Hoffman, Abraham Guz, R. Rolla 
Spotts, and William L. Weirich, San Francisco, 
Calif. 

Continuous observations were made on the right 
ventricular stroke and minute volumes of intact, 
onseious dogs, using a modified Kolin-type 400 

cle sine-wave electromagnetic flowmeter with the 
uiniaturized coreless probe placed around the main 
pulmonary artery. Studies were done after com- 

ete recovery. 

\ constant zero flow base line was obtained by 

ecting acetylcholine and causing cardiac arrest 

r 3 to 7 seconds. The flowmeter was calibrated 

anesthetized dogs by recording flow simultane- 

sly with dye-dilution curves over a range of 

‘diac outputs produced by isoproterenol infu- 

ms. With a wide range of cardiac frequencies 

d maximum velocities, the areas under the flow 

rves per minute showed a close linear correlation 

th eardiae output; the regression line passed 
rough zero. One week later the calibration was 
ichanged. Since the instrument measures velocity 
blood flow through a constant cross-sectional 
ea, this calibration is valid for volume flow and 
locity. 

This technic was used to measure, in conscious 

‘mals, sudden and longer-lasting changes in 


stroke and minute volume, e.g., changes during 
feeding, with different postures, and during res- 
piration. The stroke volume and maximal velocity 
were greater during inspiration, particularly with 
rapid breathing, and during barbiturate anesthesia 
when changes up to 50 per cent of stroke volume 
occurred. During acetylcholine-induced cardiac ar- 
rest, inspiration moved nearly as much as the 
stroke volume out of the right ventricle. By con- 
trast, the stroke volume fell when positive pressure 
was applied to the airway. The time course of this 
fall and its recovery after restoration of normal 
airway pressure suggested that the change was 
mediated through alterations in venous inflow. 


Some Effects of /-Norepinephrine during Total Body 
Perfusions in Dogs 


Robert P. Hohf and George C. Sutton, Evanston, 
Til. 


l-Norepinephrine was administered to dogs after 
establishment of stable total body perfusions with 
bypass of the heart and lungs. With the vascular 
bed independent of the cardiac output, the perfu- 
sion rate of the arterial pump was kept constant. 
Then the effects of the vasopressor were studied 
by continuously recording the changes in weight 
and blood volume of the animals, the venous re- 
turn flows, and the aortic and inferior vena caval 
pressures. In a group of 7 dogs, a single abrupt 
dose (.2 mg.) of J-norepinephrine was adminis- 
tered, and in a second similar group a continuous 
infusion (4 mg. in 500 ml. of saline at 60 to 90 
drops/min.) over 15 to 60 minutes was given. 

The results of a single dose were consistent. 
The caval pressure decreased in the first 5 minutes 
and rose essentially to its original level in 5 to 
10 minutes. Weight of the animals dropped for 
5 minutes and climbed progressively thereafter, 
exceeding the initial weight. Blood volume changes 
paralleled those of weight. Venous return flows 
did not follow a pattern, sometimes increasing or 
decreasing slightly, or not changing. 

When a prolonged infusion of J-norepinephrine 
was given, the early results were similar. How- 
ever, as the vasopressor effect continued, the re- 
sponses changed. The caval pressure, body weight 
and blood volume all rose steadily, and after the 
infusion was stopped, the rate of increase acceler- 
ated. The following interpretations are made: 

1. l-Norepinephrine causes constriction of both 
arterioles and venules resulting in an early de- 
crease in the total vascular volume, but as the 
constriction continues, the venous effect produces 
pooling in the capillaries. 

2. J-Norepinephrine is not an effective agent for 


increasing venous return in extracorporeal circula- 
tion. 
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3. The vasopressor may be harmful in perfu- 
sions because of vasodilatation and increased pool- 
ing following its use. 


Effects of Triparanol on Body Cholesterol and Sterol 
Metabolism 


William Hollander and Aram V. Chobanian, 
Boston, Mass. 


The present study was undertaken because of 
reports that sterols other than cholesterol appear 
in the blood during triparanol therapy. 

Our metabolic studies indicate that triparanol 
produces: (1) a highly significant and sustained 
reduction in serum cholesterol; (2) a significant 
decrease in the total sterols of the blood, but to an 
extent less than the reduction of serum choles- 
terol; (3) a significant decrease in the “miscible 
pool” of cholesterol as determined by the disap- 
pearance curves of intravenously administered C1*- 
labeled cholesterol; (4) a significant decrease in 
the “total sterol pool” as indicated by serum 
specific activity of the total sterols as well as by 
dibromide purification of serum cholesterol; (5) a 
significant decrease in the amount of both choles- 
terol and total sterol that is turned over per day; 
and (6) a significant reduction in the formation of 
radioactive sterol from administered C14-labeled 
acetate or C14-labeled mevalonic acid. 

These metabolic changes caused by triparanol 
revert to control values after withdrawal of the 
compound. Triparanol is effective in reducing both 
serum cholesterol and the “miscible pool” of cho- 
lesterol in man. The compound also reduces sig- 
nificantly the total sterol content of the blood as 
well as the “total sterol pool.” These effects appear 
to result from an interference with the biosynthesis 
of cholesterol. 


Electrolyte and Water Metabolism in Malignant Hy- 
pertension 


William Hollander and Aram V. Chobanian, 
Boston, Mass. 


The present studies were undertaken to deter- 
mine whether alterations of electrolyte and water 
metabolism are present in “malignant” hyperten- 
sion. 

As compared with normotensive controls, pa- 
tients with malignant hypertension (as those with 
uncomplicated essential hypertension) had an in- 
creased capacity to excrete sodium, as indicated 
by the rate of excretion of an intravenously ad- 
ministered sodium load. However, in contrast to 
control and uncomplicated hypertensive subjects, 
malignant hypertensive patients without clinically 
detectable peripheral edema had significant in- 
creases in total exchangeable sodium (Na** space) 


and extracellular fluid volume (S*5O, space), anc 
an associated prolonged decholin circulation time. 
Similar findings were observed in hypertensivy 
subjects with mild congestive heart failure, or wit! 
primary hyperaldosteronism. However, total ex 
changeable potassium was only slightly decrease 
in malignant hypertensives, and never to the seve 
degree observed in primary hyperaldosteronisn 
The blood pressure lowering effect of the aldo: 
terone antagonist, spironolactone, in malignant hy 
pertensives was no greater than that found i 
other types of hypertensives. 

These findings indicate that the increases in bod 
sodium and extracellular fluid volume found i 
malignant hypertension may be a manifestation « 
preclinical congestive heart failure, which may als 
account for the marked increase in aldosteron: 
excretion and secretion reported by other workers 
in this syndrome. 


How Irregular Is the Ventricular Response in Human 
Atrial Fibrillation? 


Leo G. Horan, New Orleans, La., and Jack C, 
Kistler, Jackson, Miss. 


A total of 47 single-lead electrocardiograms 
varying in length from 442 to 1,412 beats were 
recorded in 17 patients with atrial fibrillation. 
From careful measurement of the R-R intervals, 
distribution curves were plotted of the percentage 
of beats for each R-R interval length. Serial com- 
parison of the configuration of frequency distribu- 
tion curves of the ventricular interval was made in 
individual patients and all of the curves were 
studied as to relation to mean ventricular rate. 

There were 28 curves with a single peak varying 
from the tall and narrow with a short mean in- 
terval in the untreated to the short and broad with 
a longer mean interval in the digitalized. However, 
there were 11 double-peaked curves, 5 plateau-like 
curves, and 3 long, low, extremely flat curves. 
Frequently, serial change was observed in config- 
uration from tall, narrow unimodal through bi- 
modal to short, broad unimodal curves in patients 
undergoing digitalization with reversal upon with- 
drawal of digitalis or administration of atropine. 
The low, flat curves appeared during digitalis 
intoxication. 

These observations demonstrate that the ven- 
tricular response in atrial fibrillation is not ran- 
dom, and further indicate the occurrence of some 
form of concealment of impulse in the A-V node as 
suggested by several current hypotheses. 


Effect of Intracavitary Carbon Dioxide on Surfa:: 
Potentials in the Intact Canine Chest 


Leo G. Horan, Harry F. Yoffee, and Robert -. 
Andreae, New Orleans, La. 
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Lissajou patterns derived from pitting front and 
ack MeFee grids against central terminals were 
ecorded with other pertinent electrocardiographic 
ata in 20 supine, anesthetized mongrel dogs. Cor- 
elations were made between the Lissajou patterns 
nd the anatomic measurements of ventricular 
reight, volume, and surface area. A check on the 
elative electrical contribution of each ventricle 
ras made by transiently replacing the blood in 
ach eavity with a nonconducting medium (CO.) 
ia eardiae catheter during recordings. 

Distinctive reproducible patterns of reduction of 

mplitude in Lissajous, vector loops, and leads 
vere found during CO, instillation. Especially 
yrominent diminution of potential recordings was 
noted during early and late depolarization for the 
CO,-infused right ventricle and during mid-depo- 
larization for the CO.-infused left ventricle. Care 
vas taken to distinguish between immediate effects 
f increased resistivity in the left cavity and sub- 
sequent effects of CO. embolization to the coronary 
arteries. 

These experiments provide a means of separa- 
tion in great part right and left ventricular elec- 
trical contributions to surface recordings in the 
dog with an intact chest. 


Effect of Tobacco Smoking on the Clotting Process in 
Man as Measured by Thrombelastography 


Orville Horwitz and Donald S. Waldorf, Phila- 
delphia, Pa. 


The thrombelastograph is an apparatus which 
measures, under constant and reproducible condi- 
tions, the elastic changes of a thrombus during the 
whole coagulation process. It determines graph- 
ically the time at which a clot starts to form, the 
rate at which it forms once it has started, and its 
continued tensile strength and elasticity. 

Thrombelastograms were recorded on 10 normal 
‘asting subjects, 5 men and 5 women, ranging in 

ge from 21 to 44 years, before and after smoking 
standard length nonfiltered cigarette of high nico- 
‘ine content. There was no change in 1, the time, 
ieasured in minutes, at which the clot starts to 
rm. There was, however, an increase in the ten- 
le strength of the clot as well as in the rate of 
ot formation, and invariably an increase in the 
[A/k value. The MA/k average increased from 
8 to 14.7 (89 per cent). MA, measured in milli- 
‘eters, varies directly as the tensile strength of 

e clot, and k, measured in minutes, varies in- 

rsely as the rate of clot formation. No signifi- 

‘nt changes occurred in the thrombelastograms of 

ie same fasting subjects before and after not 

noking. 

Apparently, tobacco smoking does not influence 

e time at which a clot starts to form, but does 


increase the tensile strength and the rate of forma- 
tion of clots. 


Clinical Appraisal of the Vectorcardiogram in 207 
Cases of Myocardial Infarction (Frank System) 


Paul G. Hugenholtz, Claude E. Forkner, Jr., and 
Harold D. Levine, Boston, Mass. 


The accuracy of electrocardiographic diagnosis 
of old myocardial infarction varies between 25 and 
75 per cent in autopsied series. It has been con- 
tended that the vectorecardiogram is more accurate. 
Even greater precision is promised with the use of 
Frank’s corrective lead system. 

Of 207 cases analyzed, 125 met rigid clinical 
criteria for the diagnosis of old myocardial infare- 
tion. In 28, this diagnosis was confirmed at 
autopsy. The electrocardiogram was completely 
correct in 74 of the 125, while the vectorcardio- 
gram was completely correct in 121. The electro- 
cardiogram indicated multiple infarctions, found 
at autopsy, in 5 of 18 cases, whereas the vector- 
cardiogram did so in 14. The electrocardiogram 
completely failed to diagnose infarction in 13 cases 
and gave only questionable evidence in another 
20 cases. The vectorcardiogram was correct in all 
of these. In no ease did the electrocardiogram 
show infarction when the vectorcardiogram was 
negative. A false positive diagnosis of anteroseptal 
infarction could be made by electrocardiogram and 
vectoreardiogram in 3 eases of “giant right 
atrium.” ‘ 

In multiple infarctions, study of the direction 
of rotation of the sagittal plane loop often per- 
mitted recognition of a second infarct even when 
other vectorcardiographie evidence for this was 
lacking. With definite diaphragmatic infarction, 
counterclockwise rotation of the sagittal plane 
loop is expected, but clockwise rotation indicated 
concomitant anteroseptal or anterolateral infarct. 
Similarly, with established anteroseptal infarct, 
counterclockwise rotation is the rule in the sagittal 
plane, but clockwise rotation pointed to coexistent 
diaphragmatic infarct. In specific examples, these 
relationships were not obvious in the routine elec- 
trocardiogram. 


Patient with Mitral Stenosis and Mild Symptoms 


Paul G. Hugenholtz, Samuel W. Stein, Thomas 
J. Ryan, and Walter H. Abelmann,* Boston, Mass. 


The predictability of mitral valve size from the 
severity of symptoms and degree of disability was 
investigated by clinical and hemodynamic evalua- 
tion of 49 patients with mitral stenosis. 

Five fell into class 1 (no symptoms) and 22 into 
class 2 (mild nonlimiting symptoms). Twenty-two 
patients in class 3 (severely disabled by dyspnea, 
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fatigue, and intermittent fluid retention) served 
for comparison. Ten of the 27 patients with mild 
symptoms had mitral valve areas below 1.0 em? 
compared with 14 of the 22 in class 3. 

When patients in class 2 with valve areas less 
than 1.5 em.? were compared to those in class 3 
with similar valve areas, they tended to have 
lower mitral valve flows and ieft atrial pressures. 
Moreover, the cardiac index in both classes was 
significantly lower than in normal patients (2.8 
versus 3.7). On the other hand, pulmonary arterio- 
lar resistance and pulmonary arterial pressure 
were strikingly elevated in class 3, while normal 
in elass 2 (p < 0.01). In both classes the expected 
correlation between left atrial pressure, mitral 
valve gradient, mitral valve flow, and mitral valve 
area was demonstrated. 

It appears that decreased cardiac output occurs 
before serious clinical symptoms have developed 
and is not related to changes in ecardiae rhythm, 
rate or pulmonary resistance. Indeed, clinical 
symptoms often fail to predict mitral valve size 
accurately. However, the division by clinical data 
into class 2 and 3 is justifiable and is paralleled 
by the differences in pulmonary vascular resistance 
between the 2 groups. 


The Hydrogen-Platinum Electrode System in Detection 
of Cardiac Shunts 


Albert L. Hyman, Edward S. Hyman, Anthony 
Quiroz, and James Gantt, New Orleans, La. 


Advances in cardiovascular surgery indicate the 
need for more accurate diagnostic measures in 
preoperative evaluation. The Clark technic em- 
ploys changes in oxidation potential of blood, pro- 
duced by a single breath of hydrogen, and indi- 
cated by a platinum electrode. This technic was 
modified by introduction of a high-impedance cir- 
cuit, and extended by constructing platinum elec- 
trode stylets for Cournand and Henry indwelling 
arterial needles, and open lumen cardiac catheter 
electrodes. Simultaneous recordings were obtained 
from an intracardiac electrode catheter and sys- 
temic artery simultaneously in 34 patients with 
intracardiac shunts by using a single breath of 
hydrogen. The method identified the shunt in 
each patient, as did the double catheter cardiogram 
dye technic, while the oxygen step-up method 
failed in 4 small shunts. 

Hydrogenated saline or blood injected into the 
right heart is not detected in the systemic cireula- 
tion after passing through the lungs. Right-to-left 
shunts are able to be detected with the arterial 
stylet. 

Injecting hydrogenated blood or saline down- 
stream and detecting it upstream with an electrode 
catheter readily detected valvular regurgitation. 


Subelavian pulmonary artery anastomosis wa: 
produced in 6 dogs, and an inflatable Jacobsor 
cuff was fitted about the subclavian artery. Afte: 
recovery, the cuff was distended to occlude the ves 
sel, and the hydrogen, double catheter dye, anc 
oxygen technics were used to detect the shunt a 
the cuff was deflated in stages. The hydrogen read 
ily detected the shunt before the dye or oxyger 
technics, or the appearance of a murmur. 


Vasomotor Response of the Vital Organs during Car- 
diac Arrhythmias 


David W. Irving and Eliot Corday, Los Angeles 
Calif. 


The blood flow of the intact carotid, renal, anc 
mesenteric arteries of the dog vas measured during 
arrhythmias with the new electromagnetic flow- 
meter and integrator-computer apparatus. This 
new technic allows the accurate measurement of 
blood flows without cutting or cannulating the 
blood vessel, so that the vasomotor apparatus is 
preserved. 

Each organ has a specific vasomotor response 
during and immediately following various cardiac 
arrhythmias such as atrial and ventricular prema- 
ture systoles and atrial tachycardia and fibrilla- 
tion. The vascular resistance of the kidney rose 
markedly and persisted for at least 1 hour follow- 
ing termination of an arrhythmia. The mesenteric 
circulation appeared to be the most labile; the 
sudden increase in vascular resistance, although of 
large magnitude, was of brief duration. The 
resistance of the cerebral circulation increased 
slightly during arrhythmias and was intermediate 
in duration. 

The circulation of the brain, kidney, and gastro- 
intestinal tract is affected by the cardiac arrhyth- 
mias because of the vasomotor response of the 
target organ and a reduction in the cardiac output. 


Angiotensin Therapy of Circulatory Failure in Man 


Benjamin Jablons, New York, N. Y., Erlinda G. 
de Castro, Manila, Philippine Islands, Vilert 
Vichayanonda, Bangkok, Thailand, Paquita E. 
Manulat, Cebu, Philippine Islands, and Loreto 
S. Santiago, Manila, Philippine Islands 


Synthetic angiotensin, 5-valine octapeptide, ther- 
apy was studied in 15 males and 4 females, aged 
29 to 86 years, 7 in complete circulatory collapse 
(group A), 7 hypotensive from shock and other 
causes (diastolic 60 mm. Hg or below) (group B), 
and 5 normotensive. Angiotensin was administered 
in doses of 0.5 mg. in 20 ml. or 1,000 ml. 5 per 
cent dextrose saline intravenously, or in 60 ml. 
intramuscularly. Blood pressure rose in from 2 
to 5 minutes in the hypotensive and normotensive 
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groups, the rise varying directly with increasing 
and decreasing amounts administered. In group 
A, blood pressure response was demonstrable only 
30 to 60 minutes after angiotensin infusion was 
begun. (In group A, 2 patients showed no response 
to doses in excess of 50 pg./minute.) Four of 
7 in complete cireulatory collapse survived 
after continuous angiotensin therapy for 12 to 
48 hours. One patient, after initial recovery, 
died of uremia 7 days later. Deaths in this and 
other groups were unrelated to angiotensin ad- 
ministered. No local reaction followed intra- 
muscular injection or extravasation. Side effects 
were only facial flushing in 3 and abdominal 
cramps in 1. Angiotensin was compared with nor- 
epinephrine in 5 eases. In 4, angiotensin was 
equipotent in one-eighth the amount; in the fifth, 
norepinephrine was ineffective, angiotensin in- 
creased the blood pressure by 40 mm. Hg systolic 
and 40 diastolic. Angiotensin is a potent vaso- 
constrictor agent, with minimal side effects, with 
a protracted effect in many of the patients studied. 


Angiotensin Skin Test in Normotensive and Hyper- 
tensive Humans 


Benjamin Jablons, New York, N. Y., Paquita 
E. Manulat, Cebu, Philippine Islands, Ein S. 
Hahn, Seoul, Korea, Panya Nakvanich, Bangkok, 
Thailand, and Rosario C. Salvo, Manila, Philippine 
Islands 


The local effect of intracutaneous administration 
of standard amounts of synthetic angiotensin was 
studied in 11 males and 16 females, aged 50 to 
80 years. Twelve were normotensive and 15 were 
hypertensive. Angiotensin, 0.1 ml. of a dilution 
of 0.5 mg./1,000 ml. normal saline, was injected 
intradermally in the forearm and readings were 
taken at 5-minute intervals for a maximum of 
3 hours. Wheals were produced in most instances 
with characteristic areas of blanching which were 
cireular and sharply defined. Of the 12 normoten- 
sive subjects, 2 had little or no blanching; in 7, 
the blanched area faded after 10 minutes; in 2 
blanching faded after 30 minutes, and in 1 blanch- 
ing persisted for 60 minutes. In 15 hypertensives, 
blanching persisted for 30 minutes in 3; for 60 
minutes in 5; for 120 minutes in 3, and for 180 
minutes in 3. One failed to show blanching. Thus, 
in 9 normotensive subjects (75 per cent), area 
of blanching faded within 10 minutes, and in 14 
hypertensive subjects (93.3 per cent), blanching 
persisted for 30 to 180 minutes. Necrosis or tissue 
damage was not observed. Control injections with 
normal saline only produced no blanching. 

The above results suggest that hypertensives 
are more sensitive to the vasoconstrictor effect 
of intradermal injection of angiotensin than normo- 


tensives, and this test may be of additive value 
in differential diagnosis. 


Microvascular Surgery: A New Horizon in Coronary 
Artery Surgery 


Julius H. Jacobson, II, Donald B. Miller, and 
Ernesto Suarez, Burlington, Vt. 


Results of vascular surgery have been uniformly 
poor in vessels below 4 mm. in diameter. Tech- 
nics have now been developed for performance of 
vascular anastomoses under the dissecting micro- 
scope. Far greater precision is obtained. One has 
the choice of a lens-to-subject distance of 8 or 
12 inches. The actual anastomosis is carried out 
under 10 to 25 magnifications. No. 7-0 atraumatic 
silk is used, and still finer materials are being 
developed. 

One ean tie knots so that intimal edges almost 
exactly coapt. Bits of adventitia not visible to 
the naked eye can be removed from the suture line. 
A 3 mm. anastomosis requires 20 to 25 stitches. 
These are necessary because there is no eversion, 
inversion, or bunching-up of the suture line which 
provides hemostasis with gross technics. 

One hundred per cent patency has been obtained 
in 26 autogenous replacements in dog and rabbit 
carotid arteries measuring between 1.4 and 3 mm. 
in diameter. Highly promising work is in progress 
on replacement and shunting of the dogs’ coronary 
arteries. 


Myocardial Infarction and Atrial Arrhythmias: Clin- 
ical, Pathologic, and Experimental Studies 


Thomas N. James, Detroit, Mich. 


It has long been recognized that atrial arrhyth- 
mias beginning during an acute myocardial in- 
farction are a bad prognostic sign, at least partly 
due to the resultant decrease in cardiac output. 
The present study was undertaken to learn more 
of the mechanism by which these atrial arrhyth- 
mias are produced. 

The hearts of T1 patients who died of acute 
myocardial infaretion, and in whom recent atrial 
arrhythmias were an important problem in their 
clinical course, were studied. Careful dissection 
of the atrial blood supply and the artery to the 
sinus node was performed in each heart; occlusions 
in a main coronary artery were noted as to 
whether they were proximal or distal to the origin 
of the sinus node artery. Serial sections were made 
of the sinus node for microscopic study. In 10 
of the 11 cases, the main coronary artery was 
occluded proximal to the origin of the sinus node 
artery, and there was histologic evidence of in- 
faretion of the sinus node. 

Experimental production of sinus node infare- 
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tion in dogs is difficult and results have not been 
consistent. Simple ligation of the sinus node artery 
produces no characteristic changes in rhythm. 
Additionally lowering central aortic blood pressure 
results in the onset of atrial arrhythmias in about 
half the animals studied, but does not result in 
the exact histologic changes in the sinus node found 
in humans. 


A Sampling Study of Blood Pressure Levels in White 
and Negro Residents of Nassau, Bahamas 


Benjamin C. Johnson and Richard D. Remington, 
Ann Arbor, Mich. 


Previous reports from the Bahamas suggested 
that people in this area demonstrated unduly high 
blood pressure levels, suggesting possible environ- 
mental or genetic factors. Of particular note was 
the relatively high salinity of the water supply. 

The study was designed as a true population 
study utilizing modern sampling technics. This 
method made possible comparisons by race, sex, 
age, in as precise a manner as possible. Over 3,000 
persons were studied, with a high proportion of 
sample completion. Findings were: 

1. Definite race differences were seen. For the 
Negro, mean systolic pressures increase with age 
in a regular, linear fashion from the youngest to 
the oldest. In the white race, mean systolic pres- 
sures show a leveling, or plateau effect, during 
early adult years, after which upward trend is 
resumed. Diastolic pressure means also show a 
definite racial difference, Negroes likewise having 
higher mean levels. 

2. Sex differences were similar for both races, 
with definitely lower mean pressures being re- 
corded for women between puberty and menopause 
than for men of similar age, and the reverse re- 
lationship beyond this age. 

3. Comparison with other population studies 
showed that in regard to progression of systolic 
and diastolic blood pressure with age for a given 
race and sex, the Negro and white races were not 
greatly different from their racial counterparts 
studied elsewhere in the world (including a study 
of Negroes in a low-salt area). These findings 
tend to cast doubt on the role of sodium as an 
enhancing factor in etiology of hypertension in 
Negroes. 


Multiple Occurrence of Congenital Heart Disease in 
Ten Families 


John L. Johnson, Los Angeles, Calif. 


Families observed between 1951 and 1960 in- 
volved 60 individuals as members of the immediate 
families, with 22 members being affected. The 
earliest reported example was in 1818, since then 
150 to 200 families have been reported. In this 


report, 2 families have only males involved; 6, 
females; and 2 were mixed. Seven families had 2 
or more siblings involved, and 3 families had 
siblings and a parent. Three families have patent 
ductus arteriosus; 2, ventricular septal defect; 2, 
atrial septal defect; 1, pulmonary stenosis; 1, co- 
arctation and pulmonary stenosis; and 1, tetralogy 
of Fallot. 

Patent Ductus Arteriosus: 

Q family—mother, father and 8 children; 
siblings affected, clinical and surgical proof. 

S family—mother, father and 10 children; 
siblings affected, clinical and surgical proof. 

K family—mother, father, 3 children and an 
aunt; father, aunt and daughter are affected; 
clinical, and in child, laboratory and surgical proof. 

Atrial Septal Defect: 

P family—mother, father and 2 children; clini- 
cal, laboratory and surgical proof. 

B family—mother, father and 3 daughters; 
mother and daughters are affected, clinical, labora- 
tory and surgical proof. 

Pulmonary Stenosis: 

P family—mother, father and 3 daughters; the 
daughters are affected, clinical, laboratory and 
surgical proof. 

Tetralogy of Fallot: 

L family—mother, father and 3 children; 2 
affected siblings are twins, clinical proof. 

Ventricular Septal Defect: 

C family—mother, father and 2 children; daugh- 
ters are affected, clinical, laboratory and surgical 
proof. 

M family—mother, father and 2 daughters; both 
daughters are affected, clinical and laboratory 
proof. 

Coarctation and Pulmonary Stenosis: 

C family—mother, father and daughter; father 
and daughter are affected, clinical and operative 
proof. 


2 


Selective Left Heart Cinecardioangiography in the 
Diagnosis of Acquired Heart Disease 


Walter E. Judson, Eugene C. Klatte, and Nancy 
H. Rausch,t Indianapolis, Ind. 


Selective cinecardioangiography has been estab- 
lished as a valuable diagnostic technic in the pre- 
operative evaluation of congenital heart disease. 
Our experience has shown that it is also a valuable 
tool in the work-up of patients with acquired 
heart disease. Differentiation and quantitation of 
predominant stenosis or regurgitation in mitral 
and aortic valvular disease by hemodynamic al- 
terations and indicator-dilution curves have not 
been invariably successful. Selective left heart 
cinecardioangiography provides visual evidence of 
the dynamic function of the myocardium, anatomic 
status and mobility of the valve leaflets, and an 
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imate of the degree of competency of the atrio- 

itricular and aortic valves. 

Using the Seldinger technic, a polyethylene or 

flon catheter with a terminal “pigtail” configura- 

n and multiple side holes is introduced into the 

noral artery by percutaneous needle puncture 

| guided fluoroscopically into the root of. the 
2 vta where, by careful manipulation, the coiled 
1 ean be advanced across the aortic valve into 
left ventricle. In over 80 patients, selective 
ections of contrast material have been made 

o the left ventricle and the ascending thoracic 

rta with the distribution of the radiopaque mate- 

| monitored by the aid of an image intensifier 

d recorded by a 16 mm. high-speed, motor- 
driven cine camera. With the injection into the 
let ventricle or central aorta, mitral or aortic 
regurgitation can be semiquantitated by the reflux 
o| the contrast material through the incompetent 
valves. 

In experimental and clinical material a com- 
parison of the relative value of left atrial and 
aortie pressure tracings and left heart cinecardio- 
angiography has been performed. The purpose of 
this paper is to present the technical factors and 
results of this study. 


Urine Serum Glutamic Oxalacetic Transaminase Ac- 
tivity in Acute Myocardial Infarction 


Robert B. Kalmansohn and Richard W. Kal- 
mansohn, Los Angeles, Calif. 


An attempt was made to establish the method 
and normal levels for the determination of urine 
glutamie oxalacetic transaminase (UGOT) activ- 
ity and to evaluate these levels in patients with 
acute myocardial infarction. UGOT levels were 
run on 39 controls with no evidence of acute 
disease; only 1 determination was over 9 units 
(i\armen), the average determination being be- 
tween 4 and 5 units. Accordingly, it was felt 
lat any level over 9 could be considered abnormal. 

e urine pH and specific gravity did not appear 

influence the result; however, the activity 
dually disappeared after 30 minutes of stand- 
at room temperature or in a refrigerator. 

ily UGOT determinations were made in 15 

seeutive patients with acute myocardial infare- 

i proven by electrocardiograms and serum in- 

es of myocardial neeroses. All 15 patients had 

rated UGOT levels ranging from 17 to 46 units 

{ persisting for a minimum of 3 days. The 
zht of the UGOT levels was not particularly 
related with the height of the SGOT levels, but 
serum and urine levels remained elevated about 
same length of time. This is an additional 
‘hod of evaluating myocardial necrosis which is 


y to perform and does not require multiple 
ipunctures, 


Anomalous Connection of Pulmonary Veins: Clinical 
Variants 


Robert B. Kalmansohn, James V. Maloney, Jr., 
and Richard W. Kalmansohn, Los Angeles, Calif. 


Two patients with partial transposition of the 
pulmonary veins who presented unusual anatomic 
patterns were studied. 

The first patient was a 10-year-old white boy 
with the history of a heart murmur since the age 
of 9 months and with clinical evidence of ad- 
vanced left-sided congestive heart failure; he pre- 
sented the classical murmur of patent ductus arte- 
riosus and showed evidence of marked right ven- 
tricular enlargement (by physical examination, 
x-ray, and electrocardiogram). At thoracotomy, 
a small, widely patent ductus arteriosus was 
found; aortic and pulmonic pressures were ap- 
proximately equal. The patent ductus arteriosus 
was ligated and divided. In addition, an anoma- 
lous pulmonary vein was found draining the left 
lobe and lingula to the innominate vein; this 
anomalous vessel was transposed to the atrial ap- 
pendage. Postoperatively the patient has done 
well, with no evidence of heart failure, disap- 
pearance of the murmur, and marked decrease in 
the right ventricular enlargement. 

The second patient was a 12-year-old white boy 
who presented findings consistent with the ostium 
secundum type of interatrial septal defect. At 
surgery, the inferior pulmonary veins from both 
lungs were found to drain into a fifth chamber 
behind the right atrium, which .emptied in turn 
into the right atrium. With the aid of a pump 
oxygenator, the anomalous veins were transposed 
to the left atrium, with apparent restoration of 
the physiologic state. 


Unusual Aspects of Ventricular Parasystole 


Daniel E. Kaplan and Alfred Pick, Chicago, IIl. 


A parasystolic rhythm of ventricular origin is 
usually a manifestation of heart disease in an 
older person. A slow ectopic center operates side 
by side, but out of phase, with the faster sinus 
pacemaker, regular impulse formation in each of 
the 2 centers being maintained by mutual “pro- 
tection” of one center from the impulses of the 
other. In the electrocardiogram, this is then mani- 
fested by an undisturbed sequence of sinus P 
waves, while the regular ventricular action is 
periodically disturbed by premature beats with 
widely differing coupling intervals, separated from 
each other by longer or shorter “interectopic” 
distances reducible to a common denominator. 
Three cases of proven ventricular parasystoles 
have been studied with deviation from these usual 
features in that the disturbance oceurred in young 
persons (aged 12, 13 and 25 years respectively), 
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in 2 without demonstrable heart disease, in asso- 
ciation with a marked sinus arrhythmia. As a 
consequence of the latter: (a) the ectopic center 
discharged, temporarily, in phase with the sinus 
pacemaker with the result of ventricular group 
beating (bigeminy or trigeminy), with each para- 
systolic beat “coupled” to a sinus beat; and (b) 
slower phases of sinus activity permitted back- 
ward spread of the ectopic impulses through the 
A-V junction with the result of retrograde acti- 
vation of the atria and premature extraneous dis- 
charge of the sinus node. 


Effects of pH and P,o, on the Sensitivity of Purkinje 
Fibers to Digitalis 


Joannes H. Karis, Merel H. Harmel, and Brian 
F. Hoffman, Brooklyn, N. Y. 


Transmembrane resting and action potentials 
have been recorded from single Purkinje fibers in 
false tendons isolated from canine hearts. Rec- 
ords have been made during spontaneous activity 
and during electrical stimulation, and changes in 
electrical excitability and membrane resistance 
have been determined. The composition of the 
perfusing medium has been varied to change pH 
from the normal value of 7.2 to 7.8 or 6.7 either 
by increasing or decreasing the Poo, or the con- 
centration of HCO,;”. The effects of ouabain 
(0.125 mg./L.) have been studied at each pH in 
each perfusion medium. A concentration of oua- 
bain which has no toxic effects at pH 7.2 causes 
marked deterioration of electrical activity if pH 
is inereased or decreased within this range and 
also, at approximately normal pH, if Pg, or 
HCO,” is markedly changed. The changes in the 
transmembrane potentials include increased in- 
trinsic rhythmicity, the appearance of multifocal 
pacemakers, a decrease in the magnitude of the 
resting potential and in the rate of rise and am- 
plitude of the action potential and, terminally, a 
loss of excitability. The concentration of oua- 
bain employed causes only a sustained positive 
inotropic effect on isolated canine ventricular mus- 
cle preparations, and thus is presumed to be com- 
parable to concentrations employed in the clinic. 


Four-year Evaluation of Surgical Correction of Mitral 
Regurgitation by the Open Technic 


Earle B. Kay and H. A. Zimmerman, Cleveland, 
Ohio 


Over 150 patients with mitral regurgitation have 
now had surgical correction by the technics pos- 
sible by the open direct-vision approach. The 
technics employed are dependent upon the pre- 
senting pathologie factors. Approximately 30 per 


cent have had pure mitral regurgitation. Ti 
others have had combined mitral stenosis—mity | 
regurgitation. The underlying surgical princip! 
have remained the same, but there have been 
number of improvements and modifications of t 
technics to assure greater success. The operati 
mortality has been reduced to less than 10 p 
cent. <A sufficient number of patients has n 
had surgical correction to allow an opinion as 
indications and time of surgical intervention. T! 
success of surgery has been so great that we nc 
feel that surgical correction is indicated onee ti 
diagnosis of mitral regurgitation with alter« | 
hemodynamics is made, and it is not necessary 
await evidence of failure or severe cardiomegal 

Postoperative evaluation studies are performe! 
approximately 1 year following surgical corre 
tion. Over 85 per cent of the patients have show 
marked benefit. The factors contributing to less: 
degrees of benefit have been analyzed. 


Right Atrial Approach to the Surgical Correction of 
High Pressure Ventricular Septal Defects 


Jerome H. Kay, Robert M. Anderson, William 
E. Bloomer, John E. Meihaus, Oscar Magidson, 
and Morse J. Shapiro, Los Angeles, Calif. 


The mortality, throughout the country, in open 
heart surgery for patients with high pressure 
ventricular septal defects has been high. Our 
mortality in patients with low to moderate pres- 
sure ventricular septal defects is 1 out of 60 pa- 
tients. However, until recently, our mortality in 
high pressure ventricular septal defects, in other 
words, those patients who have a pulmonary artery 
pressure of 70 per cent or higher than the systemic 
pressure, has been 7 out of 14 patients. 

During the past year and a half, the authors 
have changed their surgical approach in the pa- 
tients with high pressure ventricular defects. In 
these patients, the ventricular septal defect has 
been closed through the right atrium. The right 
ventricle is not opened, and, postoperatively these 
patients have done much better than the previous 
patients with a ventriculotomy. The mortality in 
the first 12 consecutive patients with high pressur® 
ventricular septal defects operated upon throug! 
the right atrium has been zero. It has been fe't 
that the reason for this marked difference is th 
with the increased pulmonary vascular resistance , 
a right ventricle with a large incision is unable 
propel the blood into the pulmonary artery a 
the patient therefore goes into right-sided ventric: - 
lar failure and dies. In those patients in who 
the atrial approach has been used, it is felt th 
the right ventricle is spared and, therefore, it 
able to overcome the pronounced pulmonary vasc' - 
lar resistance. 
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§ :temic and Pulmonary Embolisms Before and After 
Mitral Commissurotomy 


Frederick Kellogg, Long Beach, Calif., Chi 
mg Liu, Torramce, Calif., I. William Fishman, 
ng Beach, Calif., and Roger Larson, Torrance, 


lif. 


It has been stated that systemic embolism is an 

lication for mitral commissurotomy. This in- 
. stigation was initiated by the frequent occurrence 

systemic and pulmonary embolic episodes in 

tral patients at surgery and in the follow-up 

riod. It ineludes 149 patients. The average 

istoperative follow-up was over 3 years. 

There were 13, or 8.7 per cent, surgical deaths. 

uur of the 13 deaths were due to cerebral em- 
bolizations. Five additional patients had systemic 
embolization at surgery but survived. There were 
11, or 8.1 per cent, late deaths in 136 patients. 

Prior to surgery, 42 of the 149 patients, or 28 
per cent, had systemic emboli, 69 per cent of whom 
had atrial fibrillation. Postoperatively, 17 of the 
136 surviving patients, or 12.5 per cent, had evi- 
denee of late systemic embolism, 76 per cent of 
whom had atrial fibrillation. There were at least 
21 episodes of systemic embolism. Thus, the inci- 
dence of late systemic emboli was 0.051 per cent 
per patient year. Twelve of these 17 patients had 
systemie embolism after surgery for the first time. 
Including those patients with emboli at surgery, 
a total of 26 patients had systemic embolism. This 
figure is significantly high. There were 10 patients 
who had pulmonary embolism before surgery and 
10 in the follow-up period. 

Systemic embolization as an indication for mitral 
commissurotomy, regardless of the patient’s clinical 
symptoms, should be carefully reconsidered. 


Effect of Cigarette Smoking and Nicotine Administra- 
tion on Serum Free Fatty Acids 


Alfred Kershbaum, Samuel Bellet, Edward R. 
Dickstein, Leonard J. Feinberg, and Paolo Rossi, 
fhiladelphia, Pa. 


The response of serum free fatty acids (FFA) 
cigarette smoking was studied in 17 subjects. 
vo cigarettes were smoked in a 10-minute period 
d the serum FFA concentration was determined 
fore and after smoking and at subsequent 10- 
aute intervals. In all subjects, the FFA levels 
‘e at the end of the smoking period, and the 
iximal elevation usually occurred 10 minutes 
er. Twenty and 40 minutes after smoking, 
‘ FFA were still above the presmoking level in 
st instances. The maximal rise in FFA varied 
m 98 to 590 uEq./L., with a mean increment of 

pEq./L. There was essentially no change in 

serum total cholesterol and triglycerides in 


these experiments. In a control group who did 
no smoking, there was an average increase in FFA 
of 4 wEq./L. over a 20-minute period. In order 
to simulate “chain-smoking,” another group of 5 
subjects smoked 6 cigarettes over a 40-minute 
period. All of these subjects showed a rise in 
FFA which was sustained throughout a total inter- 
val of 60 minutes. In animal studies, nicotine was 
administered by continuous intravenous infusion 
at a rate of 20 y/Kg./min. over a 20-minute period. 
In 13 of 15 observations there was a mean maxi- 
mal elevation of FFA of 166 ypEq./L., which 
usually occurred 10 minutes after the start of infu- 
sion. The observations made in these studies 
indicate that cigarette smoking and nicotine admin- 
istration are followed by a mobilization of FFA. 
These findings suggest the possibility that a re- 
peated rise in FFA could be related to a disturb- 
ance in other serum lipids. 


Combined Transthoracic Left and Percutaneous Right 
Heart Catheterization: Its Risk and Value in Evalu- 
ation of the Lesions of the Mitral and Aortic 
Valves 


Paul Kezdi, Chicago, Til. 


Combined left and right heart catheterizations 
were performed in 150 patients with lesions of the 
left side of the heart by transthoracic left atrial 
puncture and simultaneous percutaneous catheteri- 
zation of the right heart using a polyethylene 
catheter. The latter required no fluoroscopy. The 
pulmonary artery could be entered by oscilloscopic 
monitoring of the pressure in 90 per cent of the 
eases, the right ventricle in 98 per cent. Cardiac 
output and pressure gradients were determined 
simultaneously and valvular areas were calculated. 

Characteristic hemodynamic changes and relation 
of pressure and flow to valve area in the different 
valvular lesions were studied. The largest single 
group studied had pure mitral stenosis. The rest 
had mitral stenosis and regurgitation, aortic steno- 
sis, combined aortic and mitral lesion, and non- 
valvular heart condition, in decreasing order. Val- 
uable information was obtained supplementing the 
clinical findings and aiding the clinician in his 
decision in recommending surgical treatment. In a 
significant number of instances (10 per cent), the 
findings were contrary to the clinical impression. 
In combined valvular lesions, the predominant 
lesion could be evaluated with great accuracy. 

Mitral regurgitation was evaluated by injection 
of Cardio-green into the left ventricle and with- 
drawal of blood from the left atrium through a 
second needle and a Gilford densitometer, using 
the pooled sample technic for obtaining mean con- 
centration. Regurgitant flow was calculated from 
the dye curve. 
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Serum Lipoprotein Alterations Induced by an Orally 
Active Heparinoid, Sulfopolyglucin 


Ernest Q. King, Sepulveda, Calif., Martin A. 
Seidell, and Adolph Surtshin, Northridge, Calif. 


Oral administration to man and animals of 
sulfopolyglucin (SPG), a characterized sulfated 
polysaccharide, is followed by appearance of a 
lipoprotein lipase in blood plasma. Gastrointes- 
tinal absorption is enhanced by concomitant inges- 
tion of sodium “Versenate” (V). A mixture of 
SPG and V (4:1) was given to 28 human subjects 
in daily doses of 2 to 6 Gm. (of SPG) for periods 
of 1 to 6% weeks. Sf° 12-400 serum lipoprotein 
concentrations, studied in 26 subjects, decreased 
impressively in 15, in many of whom pretreatment 
values had been relatively high. Dramatic lower- 
ing was observed in 4 of 6 subjects given single 
doses of 2 Gm. daily: pretreatment values—293, 
211, 129, 112 mg. per cent; after 2 weeks of 
treatment—136, 156, 94, ?; after 4 weeks of treat- 
ment—39, 39, 53, 36 mg. per cent, respectively. 
The daily 2 Gm. dose was still being well tolerated 
by all 6 subjects after 6 weeks of treatment. In 
other subjects, serum lipoprotein concentrations, 
depressed in the course of 6 weeks of treatment 
with daily doses up to 6 Gm., were still below 
pretreatment values on the fiftieth day after dis- 
continuance of treatment. Lee-White whole blood 
coagulation times were not affected. 


Changes in Mortality Rates of Surgically and Medically 
Treated Patients with Hypertensive Disease over a 
Ten-year Period 


Dera Kinsey, Herbert Sise, George P. Whitelaw, 
Raymond Walther, and Reginald H. Smithwick, 
Boston, Mass. 


The impact of drugs on mortality rate in hyper- 
tensive disease was observed by comparing the 
5-year mortality rates of medically and surgically 
treated patients in the pre- and post-drug era. 
The material consisted of 2,822 patients seen for 
the first time in a period from 1944 through 1954. 
The mortality rates were calculated for groups 
divided according to the Smithwick classification, 
sex, and form of treatment. The results indicate 
that the over-all mortality in the medically treated 
group has become more favorable in the post-drug 
era, falling from 53 to 27 per cent. The surgically 
treated patients, in comparison, showed an in- 
crease from 18 to 24 per cent. The improvement 
in medical mortality was seen in all groups, but 
was most marked in groups I and II. The in- 
crease in mortality in surgically treated cases was 
seen mostly in group III. However, a lower 
mortality in surgically treated patients compared 
to medically treated patients continued to be highly 
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significant in group III particularly. These differ- 
ences could not be attributed to composition of 
group in regard to age, sex, or degree of involve- 
ment of the cardiovascular system at the origin«] 
examination. It seems reasonable, therefore, io 
attribute the decrease in mortality of medically 
treated patients to effectiveness of drugs. The 
inerease in mortality of surgical patients, howeve~, 
being unexplained by any of the above-mention 
parameters, or operative mortality, must be e: - 
plained by other subtle factors such as screenir » 
out of “responsive” patients by drug treatmen , 
or longer interval between onset and operation di 
to trial and failure of drugs. 


Retrograde Conduction to the Atria in Ventricul: ; 
Tachycardia Complicating the Differentiation fro 
Supraventricular Tachycardia with Aberrant Ve- 
tricular Conduction 


Albert D. Kistin, Beckley, W. Va. 


This study demonstrates that retrograde con- 
duction to the atria in ventricular tachycardia is 
common, and that this complicates the electrocar- 
diographiec differentiation from supraventricular 
tachyeardia with aberrant ventricular conduction. 
It has previously been demonstrated that retro- 
grade conduction from isolated ventricular prema- 
ture systoles is common in man, and the author's 
further experience confirms this. Runs of ventric- 
ular tachyeardia, at least 5 ventricular ectopic 
systoles in succession, were recorded by means of 
simultaneous esophageal and standard leads in 20 
eases. The onset of the run of tachycardia was 
recorded in each case so that the origin of the 
tachycardia is established. Retrograde 1-to-1 con- 
duction occurred in 8 cases. Retrograde condue- 
tion with varying degrees of ventriculoatrial block 
occurred in 4 cases. An independent atrial rhythm, 
the usually described mechanism in ventricular 
tachyeardia, occurred in only 8 of the cases. It 
has been claimed that supraventricular tachycardia 
with aberrant ventricular conduction may be identi- 
fied in esophageal leads by finding a 1-to-1 
P-to-QRS relationship. The present study does not 
support this claim; in the presence of a 1-to-! 
P-to-QRS relationship, identification of the origi: 
of the tachycardia may be possible only if th 
tracings show the onset of runs of the tachycardi: 


Analysis of the Factors Affecting the “Resting” Fre 
Fatty Acid Level in Normal Man 


Robert F. Klein, Morton D. Bogdonoff, 1 
Harvey Estes, and David M. Shaw, Durham, N. C 


Plasma free fatty acids (FFA) have been show 
to provide a potentially significant source of met 
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lic substrate for the myocardium in man. Ex- 
‘riments providing these data utilize the technics 
arteriovenous differences of FFA across the 
art and depend in large part on the serum level 
iring the “resting” state. An analysis has been 
ade of the factors which influence and modulate 
e “resting” FFA level in man and, therefore, 
part, the availability of this substrate. 
Results of the studies in 69 normal subjects 
yserved in the laboratory in a controlled setting 
ay be summarized as follows: (1) the fasting 
lasma FFA level in nonobese as well as obese 
dividuals is linearly related to body weight when 
ie effect of fasting is held constant (p < 0.05); 
2) the duration of fasting is of itself a direct 
eterminant of the “resting” level (p < 0.01); 

3) the duration of fasting influences the direction 

nd magnitude of the change in FFA level follow- 
ug a standardized arousing stimulus (p < 0.01). 

These variables have been further assessed in a 
eview of the responses to a specific hormonal 
timulus (norepinephrine) in 43 subjects. The 
marked variability of these curves may be de- 
pendent, in part, on these factors. 

These studies provide evidence that ‘the relative 
availability of an important substrate of the myo- 
cardium during the “resting” state is significantly 
and interrelatedly modified by body size, fasting 
time, and arousal. These factors, therefore, must 
be viewed as prior considerations in designing 
studies of FFA transport and extraction in man. 


Ability of Magnesium to Substitute for Calcium in the 
Electrocardiogram 


Robert M. Kohn, Buffalo, N. Y. 


When the isolated rabbit heart is perfused with 
Chenoweth’s solution containing EDTA in critical 
concentrations of 0.5 mg. per cent, contraction 
ceases but the electrocardiogram continues and 
exhibits a prolonged S-T interval. This effect is 
typical of calcium deficiency. When an excess of 
\\DTA is added, marked electrical instability is 

‘oduced, with ventricular fibrillation followed 

\ipidly by irreversible standstill. These effects 

iggest that other cations, in addition to calcium 

id magnesium, have been bound. When the 

henoweth’s solution is made up with calcium 

‘cluded and with magnesium substituted for the 

icium on a molar basis, the mechanical beat will 

ase, but there will be no significant change in 
ie electrical activity and no electrocardiographic 
zns of calcium deficiency. This suggests that 
agnesium is capable of substituting for calcium 
the membrane effect responsible for the electro- 
irdiogram. However, it is not eapable of substi- 
ting for calcium in the contractile process. 


Biochemical Studies in Full-blooded Navajo Indians: 
II. Lipids and Lipoproteins 


Robert J. Kositchek, Moses Wurm, and Reuben 
Straus, Burbank, Calif. 


Epidemiologic studies of primitive ethnic 
groups have implied the presence of some geneti- 
cally determined protective mechanisms, among 
other factors, to account for the low incidence of 
coronary heart disease. This has been the case 
in the Navajo Indian, presumably subsisting on 
a “typical American diet.” Since we have shown 
that elevated globulins in the Navajo Indian are 
not genetically determined and probably not re- 
lated to the low incidence of coronary heart 
disease, further studies were made of the blood 
lipids. 

Random early morning blood samples were col- 
lected in the interior of the reservation from 30 
full-blooded Indians having a mean age of 48 
years. Standard lipid analyses, including paper 
lipoprotein electrophoresis, revealed strikingly low 
individual and mean values. With the exception 
of 3 elevated values found in lipemic specimens 
knowingly taken postprandially, the beta/alpha 
lipoprotein ratios ranged between 0.38 and 2.33 
(mean 1.49) which, as an index of atherogenesis, 
correlates with the general absence of coronary 
heart disease. 

Statistical comparison of these data with those in 
3 control populations (“normals,” patients with 
manifest atherosclerosis, and tuberculous patients) 
showed significantly lower cholesterol concentra- 
tions, C/P ratios and beta/alpha ratios. 

Preliminary observations of dietary habits re- 
vealed that although the Navajo Indian may con- 
sume foods rich in fat, the quantity is markedly 
restricted by availability and modified by unique 
preferences so that it cannot be considered a “typi- 
cal American diet.” It is concluded that the gen- 
eral absence of coronary heart disease in this 
ethnic group is a product of their low calorie diet, 
together with an unimpaired lipid metabolism, and 
that this is reflected by a low beta/alpha lipopro- 
tein ratio. 


Long-term Anticoagulant Therapy after Acute Myo- 
cardial Infarction 


Paul R. Kuhn, Chicago, Ill., Albert L. Van Ness, 
Bloomington, Iil., Richard J. Jones, and Barbara 
S. Helmstetter, Chicago, Il. 


In a 10-year experience, 736 consecutive cases 
of acute myocardial infarction were treated at the 
University of Chicago Clinies. Of the 601 patients 
who survived for 6 weeks, 583 were followed for 
2 years or until death. These patients were divided 
into 3 groups: 166 patients who were treated with 
anticoagulants (group I), 270 patients who served 
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as controls for the entire observation period 
(group II) and 147 patients who were treated 
during part of the 2-year period (group III). 

Twenty-one patients in group I died within 2 
years (13 per cent), which represents a signifi- 
cantly (p < 0.01) lower mortality than the 71 
deaths in group II (26 per cent). Most of the 
deaths in both groups were due to recurrent myo- 
cardial infarction. 

Since group III consisted mainly of treated 
patients who stopped therapy because they were 
asymptomatic and control patients who were 
started on therapy because of a recurrent infare- 
tion, exclusion of these patients from groups I 
and IT caused an underestimation of the differences 
between the latter 2 groups. When these patients 
were included in the calculations, 313 patients 
were treated with anticoagulants for 1.37 years 
per patient and 417 controls were observed for 
1.42 years per patient. There were 24 deaths (7.7 
per cent) and 23 recurrences (7.3 per cent) in the 
treated patients compared to 85 deaths (20.4 per 
cent) and 66 recurrences (15.8 per cent) in the 
controls (p < 0.01). 

From these data it is concluded that the admin- 
istration of long-term anticoagulant therapy after 
a myocardial infarction prolongs life and helps 
prevent recurrent myocardial infarction for at 
least 2 years. 


Fall of Serum Potassium Concentration and Appear- 
ance of Cardiac Arrhythmias during Infusion of 
Potassium with Glucose in Patients wth Hypo- 
potassemia 


Arthur S. Kunin, Borys Surawicz, and Ethan 
A. Sims, Burlington, Vt. 


This study was prompted by the observation of 
2 hypopotassemie patients treated with conven- 
tional amounts of KCl and glucose. During in- 
travenous infusion, 1 patient developed ventricular 
extrasystoles and ventricular tachycardia, and the 
other, ventricular extrasystoles, ventricular tach- 
yeardia and lethal ventricular fibrillation. It was 
suspected that cellular uptake of potassium with 
glucose lowered serum potassium concentration, 
altered potassium gradient across myocardial cell 
membranes, and precipitated arrhythmia. 

KCl was given intravenously at a constant rate 
under electrocardiographie control in 15 patients 
with potassium depletion and 2 normal individuals. 
In 8 patients, serum K was below 3.5 mEq./L. 
The rates of potassium infusion per hour were: 
40 mEq. in 10 per cent glucose in 6, 40 mEq. in 
5 per cent glucose in 3, and 20 mEq. in 5 per cent 
glucose in 8 persons. Serum K concentration was 
determined every 15 minutes. 

Results were similar in all 3 groups. After 15 
minutes, serum K concentrations were lower than 


the control concentration in 9, after 30 minute; 
in 8, after 45 minutes in 5, after 60 minutes in - 
and after 75 minutes in 3 persons. The large: 
fall was 1.3 mEq./L. 

Four of 8 patients receiving maintenance dos: 
of digitalis developed the following transie: 
changes in rhythm: atrial extrasystoles, appea: 
ance and increase of ventricular extrasystoles, an 
a change from 2:1 to 1:1 block in atrial tach: 
cardia. 

It is concluded that in the face of hypopota 
semia and treatment with digitalis, intraveno 
administration of potassium with 5 per cent an 
10 per cent glucose may be unsafe. 


Coronary Sinus Method as an Adequate Measure < 
Left Ventricular Coronary Flew and Metabolism 


Robert Lafontant, Harold Feinberg, and Louw 
N. Katz, Chicago, Ill. 


Information about cardiac metabolism and cor 
nary flow has been obtained by extrapolating cor- 
onary sinus catheterization data. Coronary sinus 
drainage has been considered representative of lett 
ventricular coronary supply. The assumptions in- 
volved have not been verified. A new preparation 
permitted investigation of the distribution of flow 
and metabolism in the myocardial areas drained by 
the coronary sinus and the other coronary venous 
channels. The parameters of these two beds were 
measured simultaneously under controlled varia- 
tions in heart rate, cardiac output, and independent 
modification of the right and left ventricular work 
loads. It was noted that: 

1. Coronary sinus flow averaged 57 per cenit 
of the total; however, some variations occurred in 
the same experimental dog and considerably more 
between animals (47 to 67 per cent). 

2. The O, content in the coronary sinus was 
not representative of the mixed coronary venous 
drainage. 

3. Alterations of the work of either ventricle 
resulted in unequal blood flow, arteriovenous O» 
difference, and O. consumption changes in the two 
drainage beds. 

4. Total O. consumption, even when the righ 
ventricle was doing little work, correlated wel! 
with our cardiac effort index (heart rate time 
mean blood pressure); however, extrapolation o 
total cardiac O. consumption and coronary flo. 
from coronary sinus blood determination alone div 
not correlate nearly so well. 

Thus, if the amount and character of the drain 
age by the other coronary venous channels are n¢ 
taken into consideration, serious misinterpretation 
of the total coronary flow and myocardial oxyge: 
consumption may result. Furthermore, the impli 
cations of the coronary flow through the left ver 
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cle and its O» utilization are not necessarily 
id if based on the coronary sinus drainage alone. 


chanism of Early and Late Ventricular Captures in 
advanced A-V Block within Complete A-V Dissocia- 
ion: Interplay of Unidirectional Block, Concealed 
Conduction, and Supernormal Phase of Conduction 
n the A-V Junction 


Richard Langendorf and Alfred Pick, Chicago, 


Concealed and supernormal conduction are inti- 
itely related phenomena since concealed conduc- 
n may occur as a result or, occasionally, as the 
ly manifestation of a supernormal phase, and 
ntrariwise a supernormal phase may develop in 
e wake of concealed conduction. If a region of 
iidireetional block is present in the A-V junction 
at permits retrograde impulses (of the subsid- 
ry pacemaker) to traverse a region of forward 
nlock, then (concealed) retrograde conduction 
across the region of unidirectional block may ren- 
der the depressed region responsive for subsequent 
appropriately timed forward (sinus) impulses by 
temporarily changing the region of forward block 
to one of supernormal conductivity (early ventric- 
ular capture). Once forward conduction across 
the region of unidirectional block is initiated in 
this way, it may continue as long as the atrial rate 
is such that each impulse falls into the supernormal 
phase after the preceding one. 

On oceasion a forward impulse that passes the 
region of unidirectional block as a result of a 
supernormal phase of conduction may be blocked 
beyond that region and yet be responsible for 
complete passage of the next forward impulse. 
Thus, eoneealed retrograde conduction across a 
gion of unidirectional block may induce con- 
‘ealed forward conduction across the region which 

turn is followed by full forward conduction dur- 
ing the supernormal phase—a hitherto undescribed 

inifestation of supernormal phase responsible 


~r ventricular captures occurring late in the ven- 
cular eyele. 
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modynamic Correlation with the Electrocardio- 
graphic Pattern of Left Ventricular Hyportrophy— 
‘Diastolic Overloading” 


Jerry J. Lasser and Richard P. Lasser, New 
rk NW: Y. 


orty-two cases of isolated ventricular septal 
‘eet were used to examine the concept of “dias- 
lie overloading” (DO) in left ventricular hy- 
rtrophy (LVH) from the standpoint of electro- 
cdiographic, hemodynamic, and roentgenographic 
dings. 

Nach cease read as LVH-DO had the charac- 
istie pattern in Vg of prominent Q wave, tall 
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R wave with delayed intrinsicoid deflection, and 
tall peaked T wave. R-wave amplitude was re- 
quired to exceed the normal range for age; Q and 
T-wave amplitudes had to be above the seventy- 
fifth percentile of normal range. Complete cardiac 
catheterization was performed in each case includ- 
ing either pulmonary capillary wedge, left atrial, 
or end-diastolic left ventricular pressure and caleu- 
lation of shunt-systemic flow ratios. Cases with 
systolic gradients across the pulmonic valve greater 
than 15 mm. Hg were excluded. 

Electrocardiograms were classified into 5 groups: 
normal limits 22, isolated LVH-DO 7, LVH-DO 
plus RVH 4, isolated RVH 7, and combined 
hypertrophy without evidence of LVH-—DO2. 

There were no differences in hemodynamic data 
between the group of isolated LVH-DO cases 
and patients with normal electrocardiograms. Both 
groups showed normal or slightly elevated pulmon- 
ary artery pressures and small to moderate left-to- 
right shunts. Pulmonary capillary wedge pressures 
were normal, Heart size, pulmonary vascular 
density, and left ventricular contour estimated 
from teleoroentgenograms showed no significant 
differences. 

The group of LVH-DO plus RVH showed 
moderately elevated pulmonary artery pressures 
and moderate to large left-to-right shunts. When- 
ever right ventricular pressure exceeded 60 mm. 
Hg, the LVH-DO pattern did not appear. 


Mechanism of Action of Sodium on Arterial Pressure 


Richard P. Lasser, New York, N. Y., Myron R. 
Schoenfeld, Yonkers, N. Y., Douglas F. Allen, New 
York, N. Y., Dimitri Lalossis, Athens, Greece, 
and Charles K. Friedberg, New York, N. Y. 


An osmoreceptor circulatory reflex in dogs with- 
in the distribution of the femoral and brachial 
arteries can be stimulated by changes in tonicity 
of arterial perfusate and is capable of provoking 
a generalized sympathetic discharge. Thus, rapid 
intra-arterial injection of 2 to 80 ec. of 1.4 to 
10 X hyperosmotic saline, dextrose, or urea in 54 
dogs provoked arterial hypertension, tachycardia, 
and venoconstriction beginning 6 to 10 seconds 
after onset of injection and lasting 2 to 30 minutes. 
Magnitude of response was related to the degree 
of hypertonicity. These effects were not observed 
with intravenous hypertonic solutions or intra- 
arterial isotonic solutions. Intra-arterial hypotonic 
solutions produced slight hypotension. Tempera- 
ture and pH of injectate, changes in blood volume, 
local arterial distention, and local vasomotor ad- 
justments were excluded as factors. 

The afferent are of the reflex was relayed via 
somatic nerves without traversing the sympathetic 
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chain. Medullopontine transection did not alter 
the response, thus excluding participation of cor- 
tical and thalamic synapses. 

Suggestive evidence that the reflex might be 
operative under physiologic conditions was ob- 
tained in 12 dogs by the elevation of arterial 
pressure of 25 to 40/15 to 20 mm. Hg which 
accompanied constant femoral intra-arterial infu- 
sion of hypertonic saline at a rate calculated to 
raise local arterial sodium concentration about 15 
mEq./L. without appreciably elevating the sodium 
concentration or volume of the general circulation. 
Furthermore, reactivity was enhanced or depressed 
by an increase or decrease in the over-all serum 
sodium concentration. 

These findings suggest that a sodium-sensitive 
osmoreceptor reflex may be a factor in hyper- 
tension. 


Cyclic Reutilization of Cholesterol in Atherosclerotic 
Lesions 


Abel Lazzarini, Jr.,* and Jere W. Lord, Jr., 
New York, N. Y. 


Endothelial cells obtained from the intima of 
short-term organ cultures of the aorta and coro- 
nary vessels of patients with severe atherosclerosis 
were maintained in media containing aqueous mi- 
croemulsions of C14-cholesterol. After incubation 
the cells were rinsed in a balanced salt solution and 
transferred to a cholesterol-free medium. 

It was observed that those cells which had high 
concentrations of intracellular cholesterol did not 
return to their initial state but degenerated, and 
their protein-bound cholesterol was immediately 
incorporated by surrounding cells of the same type. 
This cyclic reutilization would then continue until 
all endothelial cells were destroyed unless the 
process was inhibited by the addition of heparin 
or unsaturated acids to the medium. 

These results suggest that cholesterol reutiliza- 
tion may play a role in atherosclerosis which could 
explain the clinical findings of atherosclerotic pa- 
tients with normal cholesterolemia since athero- 
genesis could continue independent of blood cho- 
lesterol levels once the initial arterial lesion had 
been produced. 


Cardiac Lesions in Rheumatoid Disease 


Wallace B. Lebowitz and Bruce Cruickshank, 
Boston, Mass. 


The uncertain etiology of cardiac lesions in 
patients with rheumatoid disease prompted a study 
of 61 consecutive cases of peripheral rheumatoid 
arthritis autopsied at the Boston City Hospital. 
In a control group of 122 cases matched for age 
and sex, rheumatic heart disease was encountered 
in 11, calcific aortic stenosis in one, degenerative 


lesions at the valve bases and rings in 7, an} 
nonspecific lesions in 6 (5 per cent). 

In the series population rheumatoid granulom:s 
were observed in 2 hearts, rheumatic heart disea: 
in 5, calcific aortic stenosis in 4, and degenerati: » 
lesions at the valve bases and rings in 13. Cor 
nary atherosclerosis, however, was present wii 
equal incidence and severity. 

Lesions not clearly related to other etiolog 
forms of cardiac disease were present in 36 rhe 
matoid patients (60 per cent). These include 
pericardial lesions in 13, myocarditis in 11, arte 
itis in 11, and chronic valvulitis in 3, while 1] 
exhibited thickening and fibrosis of the valve bas: 
and rings which histologically resembled heale 
rheumatic endocarditis. However, the absence < 
other criteria for rheumatic heart disease, : 
defined by Gross and others, and the presence o! 
extracardiac visceral manifestations of rheumatoi‘ 
disease in most patients strongly suggested that 
these lesions were part of the rheumatoid process. 

Thus, rheumatoid disease appeared to be assoc 
ated with distinct cardiac lesions. Furthermore, 
pre-existing rheumatoid disease may have been 
responsible for the increased incidence of calcific 
aortic stenosis and degenerative lesions at the valve 
bases and rings, sites of predilection for rheu- 
matoid granulomas. 


Pre- and Postoperative Assessment of Aortic Stenosis 


Martin Lees, Anna J. Hauck, Abraham M. 
Rudolph,* Alexander S. Nadas, and Robert E. 
Gross, Boston, Mass. 


Forty-two cases of congenital aortic stenosis 
surgically treated with cardiopulmonary bypass 
have been followed for periods of 6 to 38 months 
postoperatively. 

Valvular stenosis was present in 26 and sub- 
valvular in 11. Three children had hypoplasia of 
the aortic valve and ascending aorta, and 2 addi- 
tional eases had associated endocardial disease. 
Six patients succumbed at surgery; 4 had compli- 
cated lesions, and 2 were infants under 2 months 
of age. Postoperative left heart catheterization in 
7 patients revealed marked reduction of the gradi 
ent in 4. 

Serial electrocardiograms showed appreciabl 
improvement in 13 of 16 patients with valvular 
stenosis with adequate follow-up; in 2 of the 
remaining 3 the gradient across the aortic valv 
was shown to be unchanged. 

None of the 11 patients with subvalvular stenosi 
showed electrocardiographic improvement in spil 
of complete abolition of the gradient in at lea: 
2 instances. 

Postoperative electrocardiographic improvemet 
was independent of age or the duration of pr 
operative electrocardiographic changes. Favorin 
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the diagnosis of subvalvular stenosis was the pres- 
enc of a protodiastolic blow (10 of 11 cases) and 
the absence of an aortic ejection click (all cases). 

-t left heart catheterization adequate with- 
dr: wal tracings were obtained in 5 of the patients 
wii) subaortie stenosis, and in 4 of these the 
sul valvular chamber was demonstrated. 

] eing aware of the unreliability of the periph- 
era arterial pressure tracing in the estimation of 
the severity of the stenosis, we studied the central 
art rial pressure pulses and found them to be 
eqi uly unreliable. 


Re:al Ultradialysis as an Adjunct in the Surgical 
‘reatment of Heart Disease 


William M. Lemmon, Charles P. Bailey, Teruo 
Hirose, and Robert A. O’Connor, New York, N. Y. 


A problem all too frequently faced by the cardiac 
surgical team is the patient with a potentially 
renediable lesion in intractable congestive heart 
failure. It oceurred to us that application of the 
artificial kidney in such instances might possibly 
succeed where all other forms of medical therapy 
had failed to “dry out’ the patient. 

Others have dialyzed patients in congestive heart 
failure, but none has reported following through 
with surgical correction of the underlying lesion. 
Such eases earry a high risk for dialysis and heart 
surgery, but the risks must be accepted. Without 
the 2-fold attack on the dual problem the mortality 
with medical therapy is practically 100 per cent. 

Once the patient is relieved of congestive heart 
failure, a proper work-up can be performed, in- 
cluding diagnostic tests and evaluation for opera- 
tion. After the program is inaugurated, the regime 
must be pursued quickly and vigorously, including 
operative intervention with correction of the lesion. 
Otherwise the patient will relapse into intractable 
failure. 

l)ialysis may have to be repeated on one or more 
ocersions. Patients refractory to all diuretic meas- 
ures have been found to have a profuse diuresis 
sub-equent to successful renal dialysis. There are 
sev: ral possible explanations for this phenomenon. 
Kaci dialysis, using a hypertonic bath solution, 
is yin with full laboratory control and continued 
to ‘ne time and physiologic limit of the patient. 

‘is preliminary report summarizes our initial 
ex} -rience with the artificial kidney, employing the 


ult: filtrate principle, in patients with intractable 
he: | failure. 


is opathologic Study of the Atrioventricular Com- 
nications in Two Hearts with the Wolff-Parkin- 
n-White Syndrome 


‘aurice Lev, Chicago, Ill., Rexford Kennamer, 
m Prinzmetal, Los Angeles, Calif., and 
Qu stiliano H. De Mesquita, Sao Paulo, Brazil 


Two hearts of patients with the Wolff-Park- 
inson-White syndrome associated with possible 
Chagas disease were studied histopathologically. 
One patient had complete right bundle-branch 
block in addition. The study was done by serial 
sectioning of the entire A-V junction at the mitral 
and tricuspid orifices and the approaches to the 
A-V node, the A-V node and bundle, and the 
bundle branches. The atria and ventricles were 
also completely sectioned, and the S-A node was 
studied in one ease. 

Both hearts were the seat of chronic myocarditis, 
which in one heart was positively and in the other 
possibly Chagasic in type. Accessory atrioventric- 
ular communications between the right atrium and 
ventricle were found in one heart and not in the 
other. Inflammatory changes involved the ap- 
proaches to the A-V node in both hearts, the A-V 
node in one heart, and the bundle of His and 
both bundle branches in both hearts. There was 
elastosis of the second A-V node. The right bundle 
branch was completely obliterated in the case 
with the complete right bundle-branch block. 

The anatomic literature on the Wolff-Parkinson- 
White syndrome together with our material reveal 
that this syndrome can occur without A-V node 
bypass, and accessory communications have been 
found without the syndrome being present. It is 
therefore possible either that A-V node bypass is 
not the mechanism of this syndrome or that there 
are 2 anatomic substrates for this anomaly—one 
with and one without accessory A-V communica- 
tions. Where no communications are found, accel- 
erated conduction may be invoked as the mech- 
anism for its production. 


Pathologic Methods for the Study of the Entire Con- 
genitally Malformed Heart for Electrocardiographic 
and Physiologic Correlation 


Maurice Lev and Ursula F. Rowlatt, Chicago, 
Til. 


An attempt has been made to evolve semiquanti- 
tative pathologic methods of study in congenital 
heart disease which can be used for electrocardio- 
graphic and physiologic correlation so as to rein- 
force qualitative methods. Findings were based 
on a simultaneous study of 80 normal hearts from 
birth to 15 years of age, all references in the 
pathologic heart being compared to the normal 
heart of the same age. 

The heart was studied in stages. The external 
examination covered shape and size of the heart, 
the position of the anterior descending coronary 
artery, the composition of the apex, the position 
of the atrial appendages, and the position of the 
arterial trunks. This made possible the prediction 
of the internal anatomy in many cases and hence 
was useful to the surgeon. The internal examina- 
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tion, in addition to the usual morphologic phe- 
nomena, included the endocardial pattern and 
valves, thickness of walls and various internal wall 
measurements, and the weights of the parietal ven- 
tricular walls to yield volume and thickness indices 
from which statements of hypertrophy and dilata- 
tion were made. The results of the study up to 
this point may prove sufficient for correlation with 
catheterization data. 

The heart was then completely sectioned for 
microscopic examination. This included skip-serial 
sectioning of the S-A and A-V nodes and their 
approaches, the A-V bundle and bundle branches, 
and complete sampling of the atria, ventricles, and 
septa, which yielded from 250 to 500 sections. This 
entire study was necessary for electrocardiographic 
correlation. 

From this study, the concepts of pressure and 
volume hypertrophy, dilatation without failure, 
and hemodynamic changes of endocardium and 
valves were developed. 


Inefficient Myocardial Oxygen Utilization in Congestive 
Failure: Consequence of Cardiac Dilatation 


Herbert J. Levine, William A. Neill, Richard 


J. Wagman, Joseph V. Messer, and Richard 
Gorlin, Boston, Mass. 


Thirteen patients in congestive failure and 17 
controls were studied by coronary sinus catheteri- 
zation at rest and during exercise. Myocardial 
oxygen consumption (qO.) and left ventricular 
dynamics were determined in all. At rest left ven- 
tricular qO. per unit weight in the congestive 
failure group bore the same relationship to tension- 
time index (TTI) as the controls. Resting ineffi- 
ciency in congestive failure became apparent only 
when the total left ventricular qO. was related to 
left ventricular work (or TTI). Thus, in 7 necrop- 
sied failure cases, total left ventricular qO. was 
more than 3 times the controls. This left ventric- 
ular contribution to the metabolic rate was re- 
flected in a 19 per cent increase in total body qO. 
in the congestive failure group. 

With exercise left ventricular qO./unit weight 
rose significantly more in the failure group than 
in the controls for a given increment in left ven- 
ticular work or TTI. Despite large rises in left 
ventricular filling pressure, stroke work failed to 
inerease. Mechanical efficiency, which rose 44 per 
cent during effort in the controls, was unchanged 
in the congestive failure group. While this in- 
efficiency was related partly to the tachycrotic 
response of the failing heart, the left ventricular 
qO2 per heart beat rose abnormally. This is ex- 
plained by La Place’s Law which relates fiber 
tension to the radius of the ventricular chamber. 
Unlike the normal left ventricle, the dilated failed 


heart, unable to decrease its internal surface a 
sufficiently during systole, may be forced to ex. 
progressively greater tension while shorteni g 
thus limiting its ability to contract while increas 
its O. need. The failed ventricle, therefore, wi | 
structurally suited for high flow work, paradc j 
cally performs costly pressure work. The 4 ¢ 
support the Starling-Frank hypothesis on ¢ 
gestive failure only so far as energy expendit r 
is concerned, excluding work developed. 


Measurement of Mitral Regurgitant Flow from In li 
cator-Dilution Curves After Injection into the I 
Ventricle 


Gilbert E. Levinson, Richard A. Carleton, Gorc » 
Katznelson, Samuel W. Stein, and Walter 
Abelmann,* Boston, Mass. - 


In previous reports we suggested that afie 
injection of indicator into the left ventricle, mitr: 
regurgitant flow (QR) was calculable from sys 
temic flow (Qg) and the areas (A;, and A) unde 
initial left atrial and arterial dilution curves, as 
Qs/L(A/Aza)—1]. The requirements were as fol- 
lows: Ventricular mixing had to be complete i 
diastole and atrial mixing in systole, measured 
atrial concentrations had to represent equilibration 
in the total stroke volume, and the initial atrial 
curve had to reflect only regurgitation. 

Twenty-five studies were performed in 16 pa- 
tients. Operative findings (10) and clinical and 
physiologic assessment (6) permitted classification 
of regurgitation as negligible (4), mild to moderate 
(6), and moderately severe to severe (6). Mean Qp, 
as a percentage of total left ventricular output 
(Qr), was 6 per cent (0 to 11 per cent), 21 per 
cent (8 to 39 per cent), and 58 per cent (27 to 82 
per cent), respectively. Thus, Qp reflected severity 
of regurgitation. However, differences between 
duplicate determinations (7 patients) were large 
(mean 18 per cent and S.E. 6 per cent of Q,), 
and in 2 patients impossible values were calculated 
on one of 2 measurements. 

Moreover, in all studies violation of one or more 
of the requirements was evident. In most the sam- 
pling system modified the atrial curve which the:e- 
fore misrepresented the concentrations obtain 
during ventricular filling. Five patients dem 
strated incomplete mixing. In one patient regu *i- 
tation was overestimated because early rec! 
culation from demonstrated bronchopulmon 
anastomoses coincided with regurgitant flow. § 
ilar overestimation could be inferred in anot! -r. 
In 2 the primary atrial curve merged with gene ‘ 
recirculation. 

Thus, this theoretically ideal method, althoi ; 
useful, is subject to profound error, some of wh : 
is not amenable to correction by multiple measi 
ments and technical refinements. 
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Prosthetic Replacement of the Mitral Valve—An 
perimental Study 


} rnard S. Levowitz, John B. Lovette, Mario 
e, Ram S. Ratan, George J. Magovern, and 
wd M. Kent, Pittsburgh, Pa. 


‘| is presentation deals with the prosthetic re- 
ment of the mitral and tricuspid valves in 72 
als. The experiments were conducted under 
cardiopulmonary bypass and mild hypother- 


ie initial phase consisted of placement of rings 
alon, silastic, dacron, methyl methacrylate, and 
in juxtaposition to the mitral annulus without 
rbing valve function. Eighty per cent of the 
‘als in this group died of mitral stenosis due 
suberant thrombus at the annulus in addition 
tensive peripheral embolization. Incorporat- 
ing these materials in homologous artery or vein 
appeared to limit the propensity for thrombus 
formation. 

Tn 11 animals the tricuspid valve was replaced 
with a silastic tricuspid prosthesis. One animal 
survived for 7 days and succumbed to massive 
thrombosis at the valve orifice. The remaining 
dogs developed lethal conduction defects and died 
in the immediate postoperative period. 

The mitral valve was replaced in 40 animals. 
Bicuspid, tricuspid, quadricuspid, and flipper de- 
signs were employed. Several types of materials 
were used, including silastic, lucite, Teflon, and ar- 
terial homograft. Although most valves functioned 
in vitro, in vivo performances were disappointing. 
Thrombosis with valvular obstruction was the chief 
eause of death after 5 to 7 days survival. Thirty- 
day survival was obtained with homologous aortic 
valve, reversed and placed in the mitral ring. Most 
encouraging results are currently being achieved 
with an open, nonrigid, quadricuspid valve lying 
entirely within the left ventricule. Thrombosis at 
the point of fixation to the annulus appears to be 
prevented by covering this area with homologous 
gra t material. 


Effe ts of Temperature on Membrane Potentials from 
ibbit S-A Node in Vitro 


seph V. Levy,t San Mateo, Calif., and 
dore C. West, Seattle, Wash. 


re effects of temperature changes on membrane 
n potentials from rabbit S-A node have been 
ed using the microelectrode technic. Increas- 
the temperature produced an increase in the 
of slow diastolic depolarization (RSDD) con- 
tant with an increase in action potential dis- 
ge rate. Lowering the temperature slowed the 
‘D with a concomitant decrease in action po- 
‘al discharge rate. The degree of change in the 


RSDD was found to vary with different pacemaker 
cell types. However, for any given type the action 
potential discharge rate (“sinus rate”) was directly 
proportional to the RSDD and temperature over 
the ranges studied (22 to 41 C.). The mean tem- 
perature coefficient (Q 10) for the RSDD was 
4.15 for the three cell types studied. For cells in 
the center of the S-A node (“true pacemakers’), 
the mean Q 10 for the RSDD was 5.89 (range 3.81 
to 9.0). Cells near the border of the S-A ring 
bundle (which were characterized by the slowest 
RSDD) had a mean Q 10 of 3.10 (2.60 to 5.32). 
The mean Q 10 for the RSDD of pacemaker cells 
from the septal margin of the S-A ring bundle was 
3.05 (2.41 to 3.88). The mean Q 10 for the fre- 
queney of action potential discharge of all three 
eell types was 2.54 (2.02 to 3.08). Thus, pace- 
maker cell activity may be differentiated not only 
by anatomic localization but also by differences in 
responses of the RSDD to temperature changes. 
True pacemaker cells show the greatest reactivity 
to temperature changes. 


Fibrinolytic Activity of Arterial Tissues 


Jack Lieberman and Frederick Kellogg, Long 
Beach, Calif. 


A study of the plasminogen activator within the 
walls of arteries was undertaken to investigate the 
possibility that an intrinsic deficiency in fibrinol- 
ysis may predispose to intravascular fibrin deposi- 
tion as the initial stage of atherosclerosis. Plas- 
minogen activator was assayed by means of a 
fibrin-plate technic. Activity was expressed as the 
product of 2 perpendicular diameters through the 
area of lysis which results from the application of 
a 5-mm. dise of arterial tissue to the fibrin plate 
for 24 hours at 37 C. 

Plasminogen-activator activity was found local- 
ized in the adventitial layer in almost all vessels 
studied. Enzyme activity appeared incapable of 
penetrating the intact intima, although minimal ac- 
tivity was detected within areas of erosion accom- 
panying moderate to marked atherosclerosis. In a 
study of fetal aortas a maturation delay in the 
appearance of the enzyme was evident so that 
fetuses less than 2,000 Gm. in weight lacked activ- 
ity. In adult males activity of the aorta appeared 
fairly constant in all age groups, although some- 
what higher levels were observed in those over 60. 
Females differed in that activity was higher at ages 
under 60 but dropped to comparable male levels at 
higher ages. 

Variation in the level of enzyme activity was also 
observed between the different arteries studied. 
The basilar artery showed the lowest activity (242 
+ 282 units, n = 26) < pulmonary artery (316 + 
221, n = 29) < renal artery (638 + 276, n = 23) 
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= abdominal aorta (716 + 383, n = 130) = arch of 
aorta (745 + 448, n = 142) = coronary artery 
(746 + 524, n = 106). A difference between the 
coronary arteries of males and females also was 
seen: males—642 + 467 units, n = 53; females— 
836 + 557 units, n = 53. No correlation was ob- 
served between the presence of atherosclerosis 
within the aorta or coronary arteries and the level 
of enzyme activity. 

From these data it would appear difficult to 
assign a role for the pathogenesis of atherosclerosis 
to the plasminogen activator of arterial tissues 
other than that related to its customary absence 
from the vascular intima. The differences in en- 
zyme activity observed between males and females 
are of interest, but their importance cannot be as- 
sessed at this time. 


Thromboembolism Associated with Neoplasm: Review 
of Seventy-Seven Cases 


Jerrold S. Lieberman, New York, N. Y., Jaime 
Borrero, Medellin, Colombia, Enrique Urdanetta, 
Bogota, Colombia, and Irving S. Wright, New 
York, N. Y. 


In a review of approximately 1,500 hospital ad- 
missions in which thrombophlebitis was diagnosed, 
there were 77 cases with neoplasm and thrombo- 
embolism. Carcinoma was found in 67 cases. 
Among these, thrombophlebitis was recurrent or 
migratory in 31 and involved 3 or more extremities 
in 9. Thrombophlebitis occurred in one leg in 26 
more patients, and in 14 additional patients au- 
topsy revealed undetected thromboses. Of 30 cases 
treated with anticoagulants, 11 responded well. In 
19 there was extension, spread to another extrem- 
ity, or pulmonary embolization. Some of these 
refractory thrombophlebitides subsequently re- 
sponded well to heparin. Three cases developed 
peripheral gangrene, presumably due to arterial 
thromboses. 

In 32 cases thrombophlebitis occurred prior to 
the discovery of carcinoma. The interval was 
greater than 3 years in 4 cases; however, two thirds 
of the patients had developed thrombophlebitis 
within the 6 months before diagnosis. Fifteen pa- 
tients developed thrombophlebitis during the hos- 
pital admission at which carcinoma was discovered 
and 6 thereafter. Pulmonary emboli occurred in 
25 patients and caused death in 8. In 13 patients 
the pulmonary embolus occurred during anticoagu- 
lation therapy. In 6 cases the thrombophlebitis 
began or was exacerbated after the institution of 
x-ray or chemotherapy. A wide variety of visceral 
thromboses and infarctions were found at autopsy. 
There were 4 cases of nonbacterial verrucous endo- 
carditis. The primary carcinoma was most often 
in the lung (19 cases.) Other sites included pan- 


creas (10), ovary (6), breast (5), colon (5), stom. 
ach (5), and prostate (4). In 4 cases the primar 
site was not determined. In 10 neoplasms oth< 
than carcinoma, the clinical findings were similar. 

Thromboembolism may occur as a manifestatio: 
of a hypercoagulable state associated with ne 
plasm. The implications of these findings in ear! 
diagnosis and more effective management are di 
cussed. 


Graham Steell Murmur: A Re-evaluation 


William Likoff and Albert N. Brest, Philadelphi 
Pa. 


The Graham Steell murmur was originally 
scribed as a soft blowing diastolic murmur hea 
along the left sternal border in patients with mitr: 
stenosis. Because of the absence of any associate: 
signs of dynamic aortic insufficiency, i.e., widene: 
pulse pressures or bounding peripheral pulse: 
Graham Steell postulated that the murmur wa 
probably caused by pulmonary regurgitation sec- 
ondary to pulmonary hypertension. Since the orig 
inal description, however, little factual information 
has been accumulated concerning this bruit. The 
authors studied 10 patients with early diastolic 
murmurs along the left sternal border which fit the 
description of the Graham Steell murmur. The 
pulmonary artery pressures were normal in 2 of 3 
subjects in whom cardiac catheterization was per- 
formed. The presence of minor aortic insufficiency 
was confirmed in 4 patients by retrograde aortog- 
raphy. The absence of pulmonary regurgitation 
was demonstrated in one instance by pulmonary 
arteriography. Cardiac exploration provided final 
conclusive evidence of minor aortie regurgitation 
and the absence of pulmonary insufficiency in 7 
patients in whom cardiac surgery was performed. 
It would appear that the cause of the early dias- 
tolic murmur along the left sternal border in pa- 
tients with mitral stenosis is due in most instances 
to adynamic aortic regurgitation rather than sec- 
ondary pulmonary insufficiency. 


Fate of a Patient with a So-called “Mild Coronary” 


William Likoff, Leonard Dreifus, and Sheldon 
R. Bender, Philadelphia, Pa. 


The ultimate pathophysiologic manifestation of 
ischemic heart disease is acute myocardial infa’c- 
tion. Prognostic appraisals of those afflicted «re 
difficult. In these evaluations the term “mild” or 
“good risk” has come into common usage. It refer 
to patients who suffer an initial infarction w ‘ 
mild subjective reactions and without arrhythm 
congestive failure, or shock. The myocardial 
volvement is presumed to be limited to small n 
critical areas. The electrocardiographic abnorn 
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(.3 mainly revert to normal within short intervals. 
these patients there is a small initial mortality 
per cent), and they are believed to have the 
st significant chronic disability and to require 
least vigorous therapeutic measures. 

‘ne hundred “good risk” coronary patients were 
erved for 5 years after the initial infarction for 
purpose of examining the above premise. The 
lowing observations were made: (1) 54 per 
t suffered from disabling coronary insufficiency 
n after recovery from the infarction; (2) 48 
cent had recurrent myocardial infarctions on 
average of 21 months after the initial attack; 
82 per cent of those with recurrent infarction 
‘e among the group who had persistent insuffi- 
ey pain; (4) the recurrent infarction invari- 
ably involved the previously afflicted area of the 
iyoeardium; and (5) the mortality rate in the 
irrence group was 18 per cent. 
‘he data appear to negate the category of a mild 
‘ good risk coronary patient, particularly when 
he pain of coronary insufficiency persists after an 
initial infaretion. They also suggest that in many 
instances a myocardial infarction is produced by 
an incomplete evolvement of the responsible fac- 
tors which then remain poised to redevelop within 

a short interval. This is a common event in the 

patient classified as a “mild” or “good risk” coro- 

nary. 


Surgical Treatment of Aortic and Mitral Valve Lesions 
Utilizing Prostheses 
C. Walton Lillehei, David M. Long, Jr., Robert 


D. Sellers, amd Richard L. Varco, Minneapolis, 
Minn. 


Since 1956 in this elinie all operations on the 
aortic and mitral valves have been carried out 
under direct vision utilizing the pump oxygenator. 
The only exceptions to this policy have been certain 
patients with pure mitral stenosis who were free 
of all complicating factors. 

his experience has indicated that the basic sur- 
gical technies may be divided into three categories : 
(a) reeonstruction, (b) reconstruction augmented 

ith prosthetic materials, and (c) total excision 
ith prosthetic replacement. This presentation 
cerns the patients in categories (b) and (c). 

e substantial majority represents patients with 
acquired heart disease, but congenital valvular le- 

ns requiring use of prostheses have occasionally 
ven eneountered. Approximately 100 patients 

ve left the hospital with various types of partial 
total prosthetic valves in the aortic or mitral 
as, and the results in these patients have been 
alyzed with particular respect to surgical tech- 

s, design of prostheses, choice of materials, and 

e follow-up results. 

\lso deseribed is the value of technics for selec- 


tive left heart cardioangiography by means of 
retrograde passage of a catheter into the ascending 
aorta and left ventricle, both for preoperative 
planning of the surgical procedure and as a means 
of objective postoperative assessment of the cor- 
rective procedures. 


Routine Fluoroscopic Examination of the Heart and 
Still Photography with Image Intensifier 


Wan Ngo Lim, New York, N. Y. 


The advantage of fluoroscopic examination of 
the heart and great vessels is well recognized. 
Recent emphasis on associated radiation hazard 
has deterred many cardiac clinics from its use. 
This report is concerned with a description of the 
equipment and technic of routine cardiac fluoros- 
copy with the Image Intensifier and still photog- 
raphy of the normal and abnormal heart in the 3 
standard views. 

The unit includes (1) a vertical fluoroscope with 
a 9-inch Image Intensifier and a viewing mirror, 
(2) a television monitor for group viewing, (3) a 
camera to take concurrent static films for perma- 
nent record, and (4) a motor-driven turntable 
platform. 

A nomogram was formulated from the examina- 
tion of 100 children, relating time in seconds and 
radiation exposure to anteroposterior diameter of 
the chest (range %4 to 114 ma., 50 to 60 kv.). 

The 9-inch Image Intensifier may be used for 
routine diagnostic cardiac fluoroscopy with 80 to 
90 per cent reduction in radiation hazard com- 
pared with conventional fluoroscopy. By adjusting 
the electron focusing and television eontrast, the 
image obtained is much clearer and sharper than 
that of the conventional fluoroscope with more de- 
tail and much less exposure. Concurrent films for 
permanent records can be obtained with minimal 
exposure to patient and examiner. 


Ventricular Slowing and Standstill After Spontaneous 
or Electrically Stimulated Runs of Rapid Ventricu- 
lar Beats in Atrioventricular Block 


Arthur J. Linenthal, Paul M. Zoll, Garo H. 
Garabedian, and Karin Hubert, Boston, Mass. 


Idioventricular slowing after runs of rapid ven- 
tricular beats has been a much-needed but hereto- 
fore unavailable index of the stability of ventric- 
ular pacemakers in keeping the heart free from 
Stokes-Adams attacks. Relatively rapid ventricu- 
lar activity was produced in dogs with experimen- 
tal heart block and in 5 patients with Stokes- 
Adams disease by external electric stimulation and 
by spontaneous tachycardia. 

The amount of ventricular depression, measured 
by the longest ventricular pause, was directly re- 
lated to the rate and duration of the tachycardia. 
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Ventricular standstill for 15 seconds was observed 
in the dog after electric stimulation for 1 minute 
at 180 per minute and in 1 patient after stimula- 
tion for 15 seconds at 60 per minute. Return of 
the idioventricular rate to prestimulation levels 
was practically complete within 20 seconds. 

The ventricular slowing was strikingly decreased 
by epinephrine and isoproterenol, which are the 
most potent drugs available for arousal, accelera- 
tion, and maintenance of ventricular pacemakers; 
dichlorisoproterenol, a potent sympathomimetic 
blocker, blocked these effects. Ephedrine, which is 
valuable in preventing Stokes-Adams attacks al- 
though it has little effect on the idioventricular 
rate in the dog and in man, markedly reduced 
the ventricular depression. Methoxamine, which 
slows the idioventricular rate, markedly lengthened 
the pauses after electric stimulation. 

This ventricular depression provides a technic 
for studying various aspects of cardiac impulse 
formation, an explanation for some types of 
Stokes-Adams attacks (ventricular standstill fol- 
lowing transient atrioventricular conduction), and 
a useful clinical guide to the prediction of attacks 
and to the efficacy of drugs in their prevention. 


Distensibility of the Human Left Atrium 


Chi Kong Liu, Ronald T. Piccrillo, Torrance, 
Calif., and Myrvin Ellestad, Long Beach, Calif. 


Direct and indirect left atrial pressure tracings 
obtained by several methods were used to differen- 
tiate significant mitral insufficiency from mitral 
stenosis in combined mitral insufficiency and ste- 
nosis. 

Methods of analyzing the pressure pulse trac- 
ings are discouraging in many eases. This study 
was designed to evaluate the distensibility of the 
human left atrium. The left atrium was obtained 
8 to 24 hours after death. A rubber balloon of 
over 1,000 ml. capacity was introduced, and 2 out- 
lets of the balloon were inserted into the pulmon- 
ary veins. The mitral valve was closed with con- 
tinuous sutures. The heart was suspended in 
Ringer’s solution at room temperature. The vol- 
ume of the left atrium was measured at 0 pressure. 
Ringer’s solution was then injected at a constant 
rate of flow (76.4 ec. per minute) and the pressure 
recorded. In 7 subjects the average volume of the 
left atrium was 34 ml. at 0 mm. Hg. It required 
34 ml. to increase the pressure from 0 to 10 mm. 
Hg, 10.6 ml. from 10 to 20 mm. Hg, and 5.4 ml. 
from 20 to 30 mm. Hg. When the pressure of 
the left atrium was higher, the organ was less 
distensible. The results of this study may be 
helpful in the interpretation of left atrial pressure 
pulses in patients with combined mitral lesions. 

Both atrial distensibilities were also compared 
in this study. 


High-Frequency Phonocardiography 


Aldo A. Luisada and Giuliano Di Bari | 
Chicago, Iil. 


A systematic study of the high-frequency (H. ° 
components of heart sounds and murmurs 
carried out by means of a new standardized 
calibrated phonocardiograph provided witl 
variable band pass filter. The frequency b: 
500 to 1,000 ¢.p.s. and higher were particul ‘ly 
studied, but comparison was also made with 
vibrations found in lower bands. 

This study covered 47 subjects, includin 
normal or borderline eases. 

The groups of H.F. vibrations were norm 
shorter than the equivalent group of lower bar 's; 
they usually appeared at the beginning of equ: : 
lent vibrations, and they eften presented a rv.a- 
tive increase of amplitude. 

Several clinical phenomena were better reves 
by the study of H.F. bands, including the phys.o- 
logic or pathologie splitting of the first and sec 
sounds, the opening snap, and certain murmurs. 
The H.F. bands often revealed more clearly the 
“shape” of a murmur. In some cases splitting 
of the heart sounds or the existence of a murmur 
was revealed only by these bands. 

In about one fourth of the eases, the first sound 
was comprised of 2 simple vibrations (or groups 
of vibrations). These were identified as coin- 
ciding with mitral closure and aortic opening. One 
of the 2 may disappear in the highest band. 

In more than one third of the cases, the second 
sound was made up of 2 simple vibrations (or 
groups of vibrations). These were identified as 
coinciding with aortic closure and pulmonic closure. 
The latter usually disappeared in the highest 
band except in cases of pulmonary hypertension. 

The optimum and maximum frequency bands 
were studied for the 4 sounds, both in normal 
subjects and clinical cases. A similar study was 
done in connection with the “ejection sound” and 
the opening snap of the mitral valve. 

Murmurs recorded in the H.F. range either 
disappeared, or were still present, or became more 
clearly visible. The murmurs of mitral and aortic 
insufficiency were usually in the last group and 
were sometimes recorded only in the H.F. range. 


Simple Technic for Apical Catheterization of the I cft 
Ventricle in Infancy and Childhood 


Paul R. Lurie, Robert M. Armer, and Eugene C. 
Klatte, Indianapolis, Ind. 


Twelve patients with aortic stenosis and 2 w | 
pulmonic stenosis combined with complete tra s- 
position were studied. There was one failure to 
pass through the semilunar valve. One pati: it 
developed a small myocardial infarction due ‘0 
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passage of the needle. In every case valu- 
new information was obtained. 
chnic: The patient is placed supine or in a 
anterior oblique position on a table equipped 
inecardioangiography. The apex is located by 
ation and fluoroscopy. After local anesthetic 
mm. stab wound of the skin is made one 
‘space below the apex. An 18-gage, thin- 
d needle with movable needle stop is ad- 
ed through the wound and the cardiac apex 
a upward and backward direction. The stylus 
emoved, and a soft-tipped Seldinger guide 
, 80 em. long, is inserted through the needle 
passed out the semilunar valve. The needle 
is .emoved. Over the proximal end of the guide 
»o a length of 19-gage thin-walled Teflon tubing 
dvanced up to the wound. Wire and Teflon 
advanced together through chest wall and myo- 
lium until the distal end of the tubing is 
yond the semilunar valve. The wire is removed, 

d pressure is measured above the valve, con- 
trast injected, pull-back pressure recorded, con- 
trast injected below the valve, with further pres- 
sure pull-back toward the apex and contrast in- 
jection being made as necessary. 

The eatheter may be advanced back out the 
semilunar valve or through the mitral valve as 
necessary and contrast injections made in other 
projections if desired, but there is some added 
risk from bleeding and arrhythmia. Without 
change of position and with only retraction of 
the catheter, these complications have not been 
troublesome. 


Basal Diastolic Murmur—Clinical Study of Eighty-One 
Patients with Rheumatic Heart Disease 


Melville G. Magida, Stamford, Conn., and David 
M. Roseman, New York, N. Y. 


This study concerns 72 patients, ages 20 to 
50, who have been followed since childhood. Basal 
iastolie murmurs with mitral valve disease were 
esent in all. The group comprised 2 major 
ategories: (1) those with a basal diastolic mur- 
and increased pulse pressure (41 patients, 
2 living and 19 deceased) and (2) those with a 
| diastolic murmur without concomitant in- 
se in pulse pressure (31 patients, 16 living 
15 deceased). Examination included electro- 
liograms, fluoroscopy in posteroanterior and 
que projections, phonocardiograms, and radial 

e tracings. 
‘f the 41 patients in group 1, the majority 
e asymptomatic. Most of these had marked 
liae enlargement which was related to the oe- 
ence of carditis. Deaths in this group were 
ibutable to carditis in 9, subacute bacterial 
carditis in 3, and progressive deterioration 
ardiae reserve in 7. These patients were asymp- 


tomatic for an average of 13 years before the 
occurrences which led to their deaths. In group 
2 the majority were asymptomatic. Eighty-one 
per cent had marked and the remainder mod- 
erate cardiac enlargement. The increase in heart 
size occurred with or very shortly after an epi- 
sode of carditis. Deaths in this group were at- 
tributable to heart failure in all but 2 who died 
of subacute bacterial endocarditis. All had marked 
cardiac enlargement. These patients were asymp- 
tomatic for an average of 17 years. 

It is concluded that significant aortic insuffi- 
ciency even with marked cardiac enlargement is 
compatible with many years of freedom from 
symptoms. 


Cardiac Output Response to Exercise in Normals and 
Patients with Arteriosclerotic Heart Disease 


Donald V. Mahony, Fullerton, Calif. 


The determination of cardiac output before and 
after exercise is significant in the evaluation of 
myocardial reserve power. Cardiac output studies 
have been somewhat restricted because of the rela- 
tively complicated equipment and clinical pro- 
cedures necessary to perform the test when using 
the Fick or Evans blue dye methods. 

It was the purpose of this study to determine 
the cardiac output at rest and after a standard 
exercise test. Cardiac output was obtained from 
a precordial dilution curve after the rapid intra- 
venous injection of radioactive human serum 
albumin. . 

Cardiac output before and immediately after 
exercise was investigated in 32 patients without 
any evidence of cardiovascular disease and in 58 
patients with definite arteriosclerotic heart disease. 
The mean increase with exercise was 71 per cent 
in the normal group and 28 per cent in the ab- 
normal group. <A normal individual should be able 
to increase his cardiac output from 50 to 150 per 
cent after exercise. A response of less than 50 
per cent increase with exercise is considered ab- 
normal. 

Further distinguishing characteristics between 
the groups was found in a review of the cardiac 
output curves. Patients with arteriosclerotic heart 
disease may have abnormal prolongation of the 
build-up or disappearance times before or after 
exercise. This type of simple test seems to be 
helpful in differentiating between a normal and 
abnormal cardiovascular system by demonstrating 
a patient’s myocardial reserve. 


Treatment of Experimental Respiratory Acidosis by 
Extracorporeal Circulation 


Felice Manfredit and Herbert O. Sieker, 
Durham, N. C. 
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Acute respiratory acidosis with CO, intoxica- 
tion occurs commonly in pulmonary insufficiency. 
Its treatment with bronchodilators, mechanical 
respirators, and buffering agents may be unsuc- 
cessful. This experimental study was undertaken 
to investigate the possibility that hypercapnia and 
acidosis could be rapidly corrected by passing 
venous blood through a small bubble-type oxygen- 
ator in which CO. is removed. 

In 11 dogs a venous-venous bypass was created 
using a special double-lumen catheter (inserted 
through a femoral cutdown into the inferior vena 
cava), a reservoir, a Sigmamotor pump, and an 
oxygenator with low oxygen flow. Blood flows 
of 300 ml./min. were maintained through this 
system. CO. tensions of blood going to the oxy- 
genation chamber (V pCO.) were altered by 
changing the CO, concentration of inspired air. 

At constant blood flows, the CO, removed was 
found to be dependent on V pCO,. When V pCO. 
was increased from 20 to 75 mm. Hg, the CO, 
extraction rose from 2.2 to 26.7 vol./100 ml. blood/ 
min. Greater rates of removal were not observed 
with further increase in V pCO. up to 127 mm. 
Hg. In acidotie animals, after one hour with the 
extracorporeal circulation, arterial pCO. was main- 
tained at levels 14 mm. Hg lower than during 
control. 

An extracorporeal blood flow of 300 ml./min. 
with a V pCO, of 75 mm. Hg removes 80 ml. of 
CO. per minute. In experimental animals this 
represents approximately 80 per cent of total CO. 
production per minute. These observations sug- 
gest that extracorporeal circulation may be useful 
in correcting hypercapnia and acidosis in patients 
with CO, intoxication. 


Mechanical Events During Anomalous Atrioventricular 
Excitation (Wolff-Parkinson-White Syndrome) 


Harold W. March, Palo Alto, Calif., Arthur 
Selzer, San Francisco, Calif., and Herbert N. 
Hultgren, Palo Alto, Calif. 


The clinical and electrocardiographic features of 
anomalous atrioventricular excitation (Wolff- 
Parkinson-White syndrome) have been extensively 
studied, but the mechanical consequences of this 
abnormality have received less attention. Since 
the sequence of ventricular contraction may pro- 
vide important clues to the basic mechanism of 
the syndrome, 12 patients with anomalous atrio- 
ventricular excitation were studied by means of 
phonocardiograms, carotid stethograms, and in 
' one instance by cardiac catheterization. In 3 cases 
studies were possible during both normal and 
anomalous excitation so that the patient acted 
as his own control. 

In 5 instances mechanical abnormalities were de- 


tectable. These abnormalities were varied » 
consisted in one case of the early onset and ¢ 
pletion of ejection in both ventricles and in 
ease of early completion of ejection in the ic 
ventricle. This was demonstrated by compa: 
events during anomalous and normal excitat 
In 3 cases there was delayed onset of contrac: 
on the contralateral side and possibly on the ho » 
lateral side as well. The remaining 7 cases shov ‘ 
no mechanical abnormalities by the methods 
ployed. 

These observations suggest that the effect 
anomalous excitation on the mechanics of the h 
is variable and that 2 mechanical varieties . 
the Wolff-Parkinson-White syndrome exist. 
one there is demonstrable ventricular asynchro.:y 
whereas in the other there is no evidence of si.c 
asynchrony. It may not be possible to disting: 
between these 2 varieties by clinical and elec‘ 
cardiographic methods, but the detection on auscul- 
tation of broad or paradoxie splitting of the second 
sound is suggestive. The variable mechanical ef- 
fects may be ascribed to differences of transmis- 
sion time through the A-V node and to the site of 
entrance of the excitatory impulse from the anom- 
alous pathway. 


Pulmonary Compliance in Congestive Heart Failure 
Jack M. Martt, Columbia, Mo. 


Although a decrease in pulmonary compliance in 
patients with heart disease is frequently alluded 
to, there are few studies in subjects with heart 
disease other than in patients with mitral stenosis 
or cor pulmonale. Therefore, 12 patients with 
congestive heart failure secondary to arterioscler- 
otic and/or hypertensive heart disease were se- 
lected for study. Cardiac output was determined 
by the dye-dilution technic. On completion of 
therapy both pulmonary compliance and cardiac 
output were again determined. 

In 19 subjects serving as controls, the values 
were 0.13 to 0.23 L./em. water. Patients with con- 
gestive failure revealed a consistently decreased 
compliance with values from 0.06 to 0.14 L./cm. 
water, and invariably there was an increase after 
therapy. The technic employed for determination 
of lung compliance is more simple than many of 
the methods currently in use. 

It is apparent that alteration in pulmonary 
compliance plays an important role in the pro- 
duction of dyspnea in congestive heart failure and 
is invariably altered in this clinical syndrome. 


Electrocardiographic Effects of Hypo- and Hypermeg- 
nesemia 


Jack M. Martt, Constantine Anast, Akgun 
Sayman, and John Laird, Columbia, Mo. 
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This study was conducted to determine the elec- 
' oeardiographie manifestations (if any) of a low 
‘um magnesium. Twenty dogs were connected 
an artificial kidney, and extracorporeal dialysis 
is earried out for 4 to 8 hours, using a mag- 
sium-free dialysate. Six animals served as con- 
ls. Frequent electrocardiograms were obtained, 
well as serial measurements of serum mag- 
sium, potassium, sodium, calcium, chloride, and 
arbonate, and arterial oxygen content, arterial 
[, and arterial blood pressure. 
Serum magnesium decreased rapidly, the low- 
: level oceurring after 3 to 4 hours of dialysis. 
) specific electrocardiographiec alterations could 
attributed to hypomagnesemia. However, after 
oduction of hypermagnesemia with intravenous 
agnesium solutions, electrocardiographie abnor- 
ilities were observed, consisting of first degree 
airioventricular block, shortening of Q-T interval, 
ind bradyeardia. 


Low Frequency-Intensity Analysis of Heart Sounds in 
Coronary Artery Disease 


Daniel Mason, Norman B. Burke, Lawrence P. 
Devlin, Ahmed Usman, and Giampiero Bartolucci, 
Philadelphia, Pa. 


By means of a specially designed barium titanate 
microphone capable of recording in the low fre- 
queney range, the heart sounds in a group of 300 
patients with normal hearts (as determined by 
the usual clinical criteria of history, physical ex- 
amination, electrocardiogram, and teleoroentogeno- 
gram) and in another group of 75 patients with 
coronary artery disease (acute and chronic) were 
recorded from the precordium onto magnetic tape. 
The age groups were arbitrarily subdivided as 
follows: 25 to 35 years, 36 to 45 years, 46 to 55 
years, 56 to 65 years, and 66 to 75 years. 

These recordings then were subjected to low 
frequeney-intensity analysis (spectrograms) by 
means of low pass and band filters. 

Results revealed a significantly different fre- 
qneney-intensity pattern in the first heart sound of 
the normal patient group compared with that of 
the coronary artery disease group. 

Age, sex, and habitus did not appear to in- 
(menee the normal pattern of the first heart sound. 

The most significant difference between the 

rmal and abnormal group appeared to be in 

» 35 to 50 e.p.s. range. In those with normal 

arts the pattern of the first heart sound revealed 

‘ater intensity “peaking” and more clear-cut 

‘quency oscillations compared with the coronary 

tient group. Of interest was the demonstration 

abnormal patterns in some of the “normal” 
tients suggesting that these individuals might 
ve occult coronary disease. 

Frequeney-intensity response of the first heart 


sound in the 35 to 50 e«.p.s. range may well de- 
pend to some extent on the “integrity” of the 
ventricular musculature. 


Release of Renal Pressor Substances in Hypertensive 
Rats 


George M. C. Masson and Teruo Omae, Cleve- 
land, Ohio 


Renal pressor substances in hypertension were 
measured by grafting kidneys on 24-hour nephrec- 
tomized rats. Two procedures were used. In the 
first, the renal vascular pedicle was cannulated and 
the kidney perfused with saline and connected to 
the femoral blood vessels of the nephrectomized 
rat. In the second, interruption of circulation and 
washing were avoided by anastomosing the femoral 
vessels of the nephrectomized rat with aorta and 
cava of the hypertensive rat. Hypertension was 
produced by renal infarction, renal artery con- 
striction, renal encapsulation, desoxycorticosterone 
treatment, and adrenal enucleation. Grafting of 
a normal kidney elicited a pressor response which 
varied with the operative procedure. With the 
first method, it consisted of a sharp rise followed 
by a slight decrease and a plateau; with the second 
procedure, there was also an initial rapid rise, 
then a gradual and slow increase suggesting a 
continuous “secretion.” Infareted and enecapsu- 
lated kidneys, as well as those from rats with 
hormonal hypertension or on a high-salt diet, did 
not release any pressor material. In hypertension 
due to arterial constriction, pressor substances 
were released by the clipped but not by the con- 
tralateral “normal” kidney. These results are in 
general agreement with those obtained by other 
investigators from determination of the “renin” 
content of kidneys, which was found to be high 
normal in a clipped kidney, low in the unclipped 
kidney, and absent in DCA hypertension. Also 
the results suggest that hypertension due to clamp- 
ing of the renal artery may be unique in its patho- 
genesis, differing from that due to other renal 
manipulations. 


Predictive Tests in Unilateral Renal Hypertension: 
Critical Analysis of Twenty-Five Operated Patients 


Morton H. Maxwell, Robert E. Rockney, Chester 
C. Winter, and Charles R. Kleeman, Los Angeles, 
Calif. 


Twenty-five patients have been followed for at 
least one year after surgery for unilateral renal 
hypertension. Fourteen are normotensive (cured 
group); 7 exhibit marked reduction of preopera- 
tive blood pressure (improved group) ; 4 have un- 
changed blood pressures (failures). 

Diagnoses were almost equally divided between 
unilateral atrophic pyelonephritis and occlusive 
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disease of the renal arterial vasculature. Severity 
ranged from moderate to accelerated hypertension. 
The distribution of diagnoses and severity was 
similar in all groups. Radioactive renogram was 
positive (unilateral abnormality) in 12 of the 
cured group, 4 of the improved group, and all 4 
of the failures; it was negative in 2 of the cured 
and 2 of the improved patients. The intravenous 
urogram was positive in 10 and negative in 3 of 
the cured group, positive in 4 and negative in 3 
of the improved, and positive in 2 and negative 
in 2 of the failures. The aortogram was positive 
in 9 and negative in one cured patient, positive in 
4 and negative in 2 improved subjects, and posi- 
tive in the one failure in whom it was performed. 
Tetraethyl ammonium chloride infusions (TEAC 
test) were positive in the 3 cured patients in whom 
it was done. Split function tests disclosed over- 
all renal hemodynamics characteristic of hyper- 
tension and unilateral renal impairment in all 
subjects. Positive “Howard tests” were obtained in 
5 eures and 2 improved patients; negative tests 
were obtained in 3 cures, 2 improved, and one 
failure. Nonfunctioning kidneys or technical diffi- 
culties precluded evaluation of the Howard test 
in the remainder. 

Of greatest predictive value in these patients 
was a “suspicious” history (unusual age for essen- 
tial hypertension, sudden onset or acceleration of 
hypertension). There is as yet no single clinical 
test which is uniformly predictive of operative 
cure or improvement in unilateral renal hyper- 
tension. 


Emotion and Blood Coagulation 


George A. Mayer and W. Ford Connell, 
Kingston, Ontario, Canada 


A total 407 patients on prolonged anticoagulant 
therapy have been followed for periods of one to 
6 years. The anticoagulants have been controlled 
by the authors’ standard clotting time. Eighty- 
seven per cent of these patients showed a stable 
anticoagulant effect within 6 to 8 weeks, permit- 
ting lengthening of the interval between control 
tests to 4 or 5 weeks. Thirteen per cent exhibited 
a “brittle” anticoagulant effect. The patients in 
this group were all emotionally labile and exhibited 
frequent outbursts of acute anxiety. During such 
phases previously adequate anticoagulant dosage 
became inadequate with shortening of the stand- 
ard clotting time. In some this effect of acute 
anxiety became manifest within 2 or 3 hours; 
in these eases the possibility of altered gastro- 
intestinal absorption of the drug could be elimi- 
nated. Emotionally unstable patients on anticoag- 
ulant therapy need frequent control tests to avoid 
excessive or inadequate treatment. They should 
be advised to report at once without appointment 


for a check of their therapeutic control whenever 
they are under emotional stress. 


Tocopherol in the Atherosclerotic Human Aorta 


Eugene C. McCormick, Conway Springs, Ka. s. 
and Robert H. McCluer, Columbus, Ohio 


Tocopherol would be expected to be deposi : 
in atheromas since this lipid antioxidant has b: : 
shown in this laboratory to be transported pi 
cipally by the atherogenic, low-density lipo; 
teins. 

In the present study tocopherol in the fr; 
ester, and quinone forms was determined in non 
and atherosclerotic aortas. Over 85 per cent 
the Emmerie Engel reducing substance in 
nonsaponifiable fraction was demonstrated to 
tocopherol or tocopherel quinone by spectral ar 
ysis of chromatographically purified samples. ‘I 
total tocopherol content of aortas was 2 to 
mg./Gm. wet tissue in normal and up to ‘6 
mg./Gm. in severely atherosclerotic aortas. The 
tocopherol to cholesterol ratio was similar in nor- 
mal and atherosclerotic aortas, as well as in iso- 
lated atheromas, the mean ratio being 0.0046. This 
ratio is close to that found in normal plasma. The 
percentage of quinone (12 to 36) was also close 
to that of plasma. No tocopherol ester was found. 
Tocopherol, measured by its antioxidant capacity 
in terms of B-carotene half-life in the presence of 
excess hydroperoxide, was 97 to 104 per cent of 
the chemically assayed tocopherol content. There 
was no indication of tocopherol toxicity in the 
aortic lipid extracts. 

In view of the tocopherol-cholesterol ratio, carot- 
enoid-cholesterol ratio, percentage of quinone, and 
antioxidant capacity of atherosclerotic aortas, there 
appears to be adequate tocopherol in atheromas to 
prevent lipid peroxidation. Therefore, the re- 
ported existence of lipid peroxides in atheromas 
is inconsistent with the lipid antioxidant role of 
tocopherol. 


Congestive Heart Failure in Infancy 


Carolyn M. McCue and Reuben B. Young, 
Richmond, Va. 


An infant in congestive heart failure is a tru 
pediatric emergency. A clinical review of 115 co1- 
secutive cases of heart failure in infants under ‘ 
years of age admitted to the Medical College . 
Virginia Hospital in a 7-year period was unde” 
taken in order to emphasize the serious progno 
and to stress the importance of early definiti 
diagnosis and treatment. 

Aceording to rigid criteria for diagnosis 
heart failure in infancy, dyspnea was present 1 
all cases, cardiac enlargement in 90 per cent, a: 1 
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| patomegaly in 85 per cent. Heart rates over 

) and rales were each found in over 60 per cent. 

The 5 most common congenital lesions causing 

‘lure were interventricular septal defects (13), 

iretation of the aorta (12), transposition of 

vat vessels (11), patent ductus arteriosus (9), 

d aortic atresia (7). The mean age of onset 

symptoms was 3 days for aortic atresia, 1 
mth for coarctation, 1144 months for transposi- 

un, 3 months for ventricular defects, and 4 

mths for patent ductus. Emphasis is placed 

remediable lesions, their immediate treatment, 
ignostie studies, and early surgical correction. 

Primary endomyocardial disease occurred in 30 

ses, of which 8 died at a mean age of 2 months 

th endocardial fibroelastosis. Thirteen still sur- 
ve, presumably with healing myocarditis. 

Rarer, but responding to treatment were parox- 
ysmal tachyeardias (3) and severe anemias (3) 
with hemoglobin under 2 Gm. 

Of the group of 115 infants, 41 patients are 
living, a 64 per cent mortality. Seventy-four 
died, and 86 per cent had necropsy studies. A 
prompt, positive approach to both medical and 
surgical therapy should improve mortality rates. 


Eight-Year Evaluation of the Dammann-Muller Proce- 
dure 


James A. McEachen and Rodney T. Smith, 
Santa Monica, Calif. 


Before the advent of open intracardiac surgery 
Dammann and Muller advocated narrowing of the 
main pulmonary artery for patients with large 
left-to-right intracardiac shunts. Of the original 
group of patients on whom they performed this 
procedure, 7 have been closely followed for 8 
years. Clinical observations included an early de- 
crease in heart size, subsidence of cardiac failure, 
decrease in the frequency of respiratory infection, 
aud eonsiderable improvement in growth and de- 
v-lopment. There have been no late mortalities. 

e patient whose stenosis was considered exces- 

e developed severe cyanosis. Postoperative 

diac catheterization demonstrated pressures in 

: pulmonary artery distal to the point of nar- 

ving which varied from 20/3 to 47/16. Right 

itricular pressures were systemic or very slightly 
ver. With the exception of one patient whose 
nosis was excessive, all patients demonstrated 
derate-sized residual left-to-right shunts, and 
stemie saturation varied from 86 to 96 per cent. 
ur of these patients have undergone successful 
construction of their pulmonary artery and clo- 
re of the ventricular septal defect with the aid 
cardiopulmonary bypass and profound hypo- 
ermia. 

With increased experience the mortality of the 

ocedure has decreased to approximately 10 per 


( 


cent, as reported by Dammann. At the present 
time, in view of the high mortality associated with 
the closure of ventricular septal defects in in- 
fants, it is the authors’ opinion that initial nar- 
rowing of the main pulmonary artery provides a 
lifesaving, palliative measure for the infant with 
a large left-to-right shunt producing cardiac fail- 
ure and permits the patient to attain sufficient 
size for a safe corrective operation. 


Validity of Employing the Vasodilated Ear and a 
Modified Oximeter for the Measurement of Cardiac 
Output by Dye-Dilution Curves 


Maurice McGregor, Paul Sekelj, Montreal, 
Canada, and William S. Adam, Belfast, Ireland 


A dye-dilution method was tested for measuring 
the cardiac output without the necessity of arterial 
puncture or the analysis of venous “end-tail” sam- 
ples. It employs a modified ear oximeter and 
Coomassie blue dye. This method of calibration 
has proved accurate when checked against venous 
“end-tail” samples. A study was made of the 
inherent characteristics of the ear as a recording 
site for a time-concentration curve. In 14 subjects 
51 injections were made of Coomassie blue dye at 
rest and during increasing exercise loads up to 
700 Kg./M./min. Simultaneous time concentra- 
tion curves were inscribed using an arterial cuvette 
and the ear oximeter. Comparison was made of 
the time components of the 2 curves and of the 
cardiac output computed from each. Although 
the transit time differed by less than 20 per cent, 
in only 58 per cent of studies the cardiac outputs 
compared well. Cardiac output ranged from 3.0 to 
18.6 L. per minute. There was no systematic 
difference between the output computed by the 2 
methods, and the individual differences never ex- 
ceeded 20 per cent. The criteria for a “valid” ear 
curve were studied and redefined. By the method 
employed it was possible to measure cardiac out- 
put repeatedly and with reasonable accuracy with 
an ear oximeter and a peripheral venous injection 
of blue dye without the use of “end-tail” sampling. 


Differential Diagnosis of Continuous Murmurs Sug- 
gesting a Patent Ductus Arteriosus 


Henry D. McIntosh, Julian C. Sleeper, Howard 
K. Thompson, Jr., William F. Barry, and Edward 
S. Orgain, Durham, N. C. 


A continuous murmur in the left upper chest is 
usually considered diagnostic of a patent ductus 
arteriosus. Other less common cardiovascular ab- 
normalities accompanied by similar murmurs may 
be confused with ductus arteriosus, i.e., aortic pul- 
monary window, ruptured sinus of Valsalva, coro- 
nary A-V fistula, increased collateral circulation to 
the lung, total anomalous pulmonary venous drain- 
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age, isolated pulmonary artery stenosis, and others. 
Except for isolated pulmonary artery stenosis these 
lesions are accompanied by shunts, usually left-to- 
right. Correct diagnosis depends on precise locali- 
zation of the level of the shunt. 

Eight patients with continuous murmurs but 
with atypical location or transmission for a classic 
patent ductus arteriosus have been extensively 
studied. The diagnosis was confirmed at surgery 
in 6 and appears unequivocal in the 2 unoperated 
patients. Two had ductus arteriosus, the others 
less common defects. The correct diagnosis was 
obtained only after simultaneous right and left 
heart catheterization with dye (indocyanine) in- 
jection into selected sites of the left heart and 
aorta, sampling from the right heart and pulmo- 
nary arteries, and selective contrast cinefluorog- 
raphy. Cinefluorography usually confirmed the 
presence of the shunt. In 4 patients, although 
the presence of a shunt was demonstrated, precise 
localization could not be made by radiographic 
technics alone; in 4 the correct diagnosis could not 
have been made with certainty without radio- 
graphic technics. 

This study demonstrates that in some patients 
with confusing continuous murmurs both dye dilu- 
tion and radiographic technics are required for 
precise diagnosis. The preoperative studies (in- 
cluding the cinefluorograms) were done in a pa- 
tient with a coronary A-V fistula to the right 
atrium, a patient with a sinus of Valsalva aneu- 
rysm ruptured into the right ventricle, and in a 
patient with sequestration of the lung with sys- 
temic collateral circulation to the lung. 


Serum Lipids and Arteriosclerosis in Prostatic Cancer 
Patients 


George F. Meissner and Constance C. Moehring, 
Providence, R. I. 


In order to test the hypothesis that castration 
and estrogen therapy in men lead to serum lipid 
changes accompanied by amelioration of arterio- 
sclerosis, serum lipids were determined periodi- 
cally in 163 patients with prostatic carcinoma. 
These were treated for periods of 4 months to 214 
years by orchiectomy and estrogens, generally re- 
sulting in gynecomastia. Twelve of these patients 
have come to autopsy. Their corenary arteries 
and aortas were evaluated grossly for the degree 
of arteriosclerosis, and particular attention was 
paid microscopically to the presence or absence of 
“early and active” lesions. The gross specimens 
are being saved for a simultaneous final grading 
at the conclusion of the study. 

To date, it would appear that there were only 
slight serum lipid changes which could be con- 
sidered a result of castration or estrogen therapy 
and that there was no definite correlation between 


these and the indications of arteriosclerosis found 
at autopsy. A series of 10 untreated prostatic can 
cer patients found at autopsy during the same 
period showed no significant difference as to th 
degree of arteriosclerosis when compared to th 
treated cases. 


Production of Acute Pulmonary Edema by Methylen 
Blue in the Dog 


Ramon P. Mendiola, Fletcher A. Miller, an 
Francisco Grande, Minneapolis, Minn. 


Intravenous injection of methylene blue at . 
dose of 40 mg./Kg. of body weight has bee 
found to produce consistently an acute pulmonar 
edema in the intact dog. Death occurred betwee: 
10 and 40 minutes after the injection with th 
usual signs of pulmonary edema. The mea) 
weight of the lungs of 8 dogs dead from pul 
monary edema after methylene blue injection wa 
21.1 Gm./Kg. body weight. Administration 0! 
methylene blue at a dose of 2 mg. or more pe: 
100 ml. of blood also invariably produced pul 
monary edema in the perfused dog’s lungs 
Twenty minutes after the administration of 
mg. of methylene blue per 100 ml. of blood into 
the perfusion system, the weight of the lungs was 
27.0 Gm./Kg. body weight. A relationship ap- 
pears to exist between the dose of methylene blue 
and the speed of development of the edema. Re 
cording of the blood pressure in the system per- 
fusing the pulmonary artery showed very small 
or no changes of vascular resistance in the lung 
after the injection of the usual edema-producing 
doses of methylene blue. However, when very high 
doses of dye were added to the perfusion blood 
(40 mg./100 ml. of blood), a marked increase of 
the pulmonary artery pressure (50 mm. Hg) was 
observed. The weight of the lungs 20 minutes after 
administration of this dose of methylene blue in 
one experiment was 48 Gm./Kg. of body weight. 
It is concluded that methylene blue produces acute 
pulmonary edema in the dog with only minor he- 
modynamie changes in the pulmonary circulation. 


Digital Vascular Reactivity to Hypertensin II in 
Normotensive Subjects and in Patients with Pri- 
mary Hypertension 


Milton Mendlowitz, Nosrat Naftchi, Robert /.. 
Wolf, and Stanley E. Gitlow, New York, N. Y. 


Digital arterial blood pressure and digital blo« 
flow were measured in 15 normotensive subjec 
and 15 patients with primary hypertension in 
phases: (1) under standardized conditions at res 
(2) after vasodilatation by indirect heating su) 
plemented by the intravenous injection of a ga’ 
glion-blocking drug (SC 1950); (3) after co 
tinued indirect heating and the intravenous i 
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ision of additional SC 1950 and hypertensin IT 
a rate sufficient to increase the blood pressure 
iderately. Systolic and diastolic pressures were 
easured by the flush-throb method using a 
iertner capsule, and blood flow was measured 
lorimetrically. The flow-pressure ratios and the 
‘essures were used to caleulate work of vasocon- 
riction per microgram of hypertensin IT infused 
‘ minute. 
The hypertensive patients were considerably 
ore reactive to hypertensin II than the normo- 
nsive subjects. If renal hypertension is caused 
hypertensin II, equivalent secretion of this 
ibstanece would increase the blood pressure more 
patients with essential hypertension than in pa- 
ents without this disease. 


.eflex Coronary Constriction: Its Possible Existence in 
Human Congestive Heart Failure 


Joseph V. Messer, Herbert J. Levine, William 
|. Neill, Richard J. Wagman, and Richard Gorlin, 
oston, Mass. 


Coronary and systemic hemodynamics were 

easured in 44 patients. Twenty-two controls had 
normal coronary hemodynamics without conges- 
tive heart failure, 7 patients had coronary artery 
disease without congestive failure, and 15 had 
congestive failure, of whom 6 had normal coronary 
circulation and 9 had coronary insufficiency elicited 
hy exereise. 

In controls rest and exercise myocardial oxygen 
consumptions (MqO.) were met entirely by coro- 
nary blood flow with fixed coronary venous oxygen 
content (CVO.) and myocardial oxygen extrac- 
tion (A-V 05/AQo). Resting coronary artery dis- 
eise patients without congestive failure resem- 
bled controls in all parameters, although during 

ereise A-V O./AQO» increased 9 per cent and 

"Oo fell 21 per cent, indicating inadequate coro- 

ry blood flow relative to MqOo. 

\t rest congestive failure patients with a car- 

¢ index above 3 L./min./M.? supplied an in- 

ased MqQO., by increased coronary blood flow 

h normal CVO, and A-V 02/AQ,. By compari- 

, resting congestive failure patients with coro- 

y index below 3 had an 11 per cent greater 

VY O./AOs, 32 per cent lower CVOs, 19 per 

t greater coronary vascular resistance, and a 

per cent greater systemic vascular resistance. 
congestive failure patients had sufficient coro- 

y vasodilatation on exercise to exclude coronary 

ifficieney at rest. In all failure patients with- 

insufficiency A-V O2/AQO, and CVO., whether 
nal or abnormal at rest, remained constant 
ing exercise indicating coronary blood flow ade- 
te to an inereased MqQOo. 

1 low output congestive failure an increased 
* O2/AQs persisting but not increasing in the 


( 


presence of exercise coronary dilatation suggests 
that reflex coronary constriction exists. The co- 
existence of increased coronary and systemic vas- 
cular resistance in such patients suggests coronary 
participation in the vasoconstriction of low output 
congestive failure. The resultant reduced coronary 
blood flow may be important in the pathophysi- 
ology of congestive heart failure. 


Do Lymphatic Vessels Exist in the Heart Valves of 
the Dog? 


Albert J. Miller, Ruth Pick,* and Louis N. 
Katz, Chicago, Ill. 


The presence or absence of lymphatic vessels in 
heart valves remains a question. In the course of 
our studies we have had the opportunity to investi- 
gate this problem. 

The mitral valves from three groups of dogs 
were studied: (1) stock dogs killed during the 
course of other laboratory experiments; (2) 
“sham”-operated dogs; and (3) dogs in which 
surgical obstruction of cardiac lymphatic drainage 
was produced and which were then killed at vary- 
ing periods of time after surgery. 

Only an occasional thin-walled channel was 
found on histologie study of the mitral valve leaf- 
lets in the control and “sham”-operated animals. 
However, in dogs subjected to chronic interference 
of the lymph drainage of the heart, there were 
numerous such thin-walled channels. 

These channels, which become numerous and 
dilated after obstruction of cardiac lymph flow, 
are considered to be lymphatics.- The implications 
of the presence of valve lymphatics in relation to 
inflammatory processes in human hearts (e.g., 
rheumatie fever, myocarditides) may be consider- 


able. 


Incidence and Nature of Streptococcal Infection in 
Adult Rheumatic Heart Disease as a Basis for 
Penicillin Prophylaxis 


Joseph M. Miller, Paul Fremont-Smith, and 
Rose L. Breihahn, Boston, Mass. 


The purpose of this study was to appraise the 
incidence, nature, and consequences of streptococ- 
cal infection among adult patients with rheumatic 
heart disease. Since such infection can be respon- 
sible for recrudescence of acute rheumatic fever, 
measurement of the risk of streptococcal infection 
in older patients should provide a more rational 
basis for chemoprophylaxis requirements in late 
adult life. 

Seventy-eight adults with rheumatic heart dis- 
ease did not receive chemoprophylaxis but instead 
were observed at monthly intervals over 4,680 
patient-weeks (1957-1960). Throat cultures and 
antistreptolysin-O determinations served as indices 
of streptococcal infection. Acute respiratory dis- 
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ease occurring between clinic visits was similarly 
documented. In addition, 68 adults with coronary 
artery disease were studied in like manner over 
2,860 patient-weeks and provided a comparison 
group lacking the unique risk of streptococcal 
infection attributed to rheumatic patients. 

Eight streptococcal infections occurred in each 
group, yielding attack rates (per 1,000 patient- 
weeks) of 1.7 in the rheumatic patients and 3.6 in 
the comparison group. Streptococcal antibody re- 
sponse was generally weak, and the highest titer 
in all subjects did not exceed 400 Todd units. 
No rheumatie fever recurrences were observed. 

These limited observations suggest that there is 
no unusual predisposition to streptococcal infec- 
tion in older rheumatic subjects and a strikingly 
lower incidence than in children. Antibody titers 
also indicate major differences from the antigenic 
stimulation pattern of children. Such findings help 
explain age variables in the development of acute 
rheumatic fever and have implications for the 
assessment of the need for chemoprophylaxis. 


Effects of Tilting on Pressures, Flow, and Volume in 
the Pulmonary Vascular Bed 


William R. Milnor and Charles J. McGaff, 
Baltimore, Md. 


Measurements in our laboratory indicating that 
normal average pulmonary blood volume (PBV) 
in man is about 250 ml./M.? are difficult to recon- 
cile with previous reports, based on less direct 
methods, that relatively large amounts of blood 
shift from the extremities to the lungs with a 
change from the erect to supine position. 

In 8 patients with rheumatic mitral stenosis, 
PBV, cardiac output, and pulmonary artery, left 
atrial, and brachial artery pressures were measured 
first in the supine position and then after 15 min- 
utes in a semierect position (passive tilting of 
table foot down, 30 or 45 degrees from horizontal). 

Arterial dye-dilution curves, after successive in- 
jections into the pulmonary artery and left atrium, 
were used to measure PBV. Pulmonary mean 
transit time was measured by subtracting pulmo- 
nary to brachial artery from left atrium to brachial 
artery mean transit time, and PBV was calculated 
by multiplying cardiac output and pulmonary 
mean transit time. 

Changes in PBV with tilting were not signifi- 
cant, amounting to less than 60 ml./M.2 in 7 eases. 
Pulmonary artery pressure fell consistently (aver- 
age 10 mm. Hg), as did left atrial pressure (aver- 
age 10 mm. Hg). Pulmonary vascular resistance 
(PVR) did not change significantly in 7 cases. 
Cardiac index decreased slightly. 

The absence of changes in PVR and failure of 
PBV to decrease with tilting may reflect relative 
rigidity of the pulmonary vascular bed in these 


patients. The response of normal subjects has 1 
been tested in the same way, however, and it m: 
be that blood distribution between pulmonary a: < 
systemic circuits is actually relatively insensit' 
to changes in body position. 


Effective Vasomotor Tone, Prevention of Vasodilatati 
with Carbon Dioxide During Open Heart Surg: 


James B. Minor, William A. Hopkins, Willi. 
C. Wansker, Lester Rumble, Jr., Richard C. Ki 
and M. Bedford Davis, Atlanta, Ga. 


In open heart surgery during extracorpor , 
perfusion, variable periods of arterial hypotensi : 
have been reported. Since this response has «:- 
curred despite careful attention to blood loss a \ 
during high flow body perfusion, it would se: 
that the vasodilatation is chiefly related to «o- 
creased peripheral resistance. 

In previous animal work in which refract: 
shock had been produced and an extracorpor 
cireulation utilized, a similar vasodilatation wa 
observed. This occurred despite good oxygenati 
and the maintenance of an adequate arte: 
pump output (75 ml./Kg./min.). During oxygen: 
tion it was found that CO. washout occurred, au 
if this was corrected, the arterial pressure dr 
could be prevented. 

The effects of variable concentrations of Ci), 
(3 to 20 per cent) on the pressure dynamics dur- 
ing cardiac bypass were studied in 60 open heart 
surgery patients, using occlusive roller pumps and 
a dise oxygenator with low flow body perfusion 
(35 to 65 ml./Kg./min.). 

Simultaneous and equally sensitive arterial and 
venous pressures were measured directly, using 
Statham transducers, and a continuous record 
before, during, and after cardiac bypass was 
obtained. By using higher concentrations of CO. 
in the process of oxygenation than are generally 
recommended, even in the presence of low flow 
perfusion, arterial hypotension was prevented. 

The results of this work suggest that CO. is 
important in the regulation of vascular tone not 
only in open heart surgery but also in patients 
with refractory shock. 


Venous Drainage of the Septal Artery of the Dog 


Thomas W. Moir and Richard W. Eckst: 
Cleveland, Ohio 


The canine septal artery arising from either ‘he 
common left or anterior descendens coronary °I- 
tery was cannulated in 18 dogs with the he: rt 
beating in situ. With perfusion of the sep al 
artery through a rotameter from the caro id 
artery, small volumes (0.05 to 0.5 ml.) of I *! 
serum albumin were injected directly into ‘1e 
eannula tubing, and time-concentration cur ¢s 
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re recorded from sampling sites in the coronary 
i; us, anterior cardiac veins, and pulmonary ar- 

y. By means of standard dilution equations, 

th flow through these sampling sites known, 

imates have been made of the magnitude of 
ital artery drainage. 

With an average septal artery inflow of 56 

min./100 Gm. (range 36 to 109), an average 

84 per cent (range 63 to 100) of outflow was 

counted for in the pulmonary artery. On the 

ier hand, only an average of 9 per cent (range 

o 18) was found in the coronary sinus and less 

in 1 per cent (range 0 to 3) in the anterior 

rdiae veins. 

These data are consistent with direct right ven- 
tricular drainage of the majority of septal artery 
flow. Such drainage of an artery arising from the 
eommon left coronary arterial system may ex- 
plain in part the discrepancy found between com- 
mon left inflow and coronary sinus outflow and 
demonstrates that there is direct right ventricular 
drainage from the coronary vasculature in the 
beating heart. While such drainage is probably of 
Thebesian vein character, arterioluminal flow has 
not been excluded. 


Surgical Treatment of Renovascular Hypertension 


George C. Morris, Jr., Michael E. De Bakey, 
Denton A. Cooley, and E. Stanley Crawford, 
Houston, Texas 


Ilypertension is one of the most common dis- 
orders of man, and its widespread and pernicious 
effects are well recognized. Revascularization 
technies which both conserve the kidney and cure 
hypertension have renewed interest in the surgical 
treatment of renovascular hypertension, a condi- 
tion with far higher incidence than previously 
recognized. In a series of over 80 patients revas- 
cularization for renal artery stenosis was carried 
out, employing either the bypass principle with a 
grift or direct reconstruction of the narrowed 
seoment of the renal artery with a patch graft. 
Forty per cent of these patients had bilateral renal 
ariory stenosis and required bilateral renal revas- 
cuirization. In unilateral renal artery stenosis 
tl: kidney distal to the ocelusive process becomes 
tl better kidney from both a functional and 

hologie point of view after revascularization. 

d pressure in 81 per cent of these patients 
rned to normal after operation. Nineteen per 

‘ t were improved but demonstrated some resid- 
hypertension. 


1onary Arteriovenous Fistulas: Physiologic and 
‘inical Considerations 


‘hn H. Moyer and Albert N. Brest, Phila- 
hia, Pa. 


The clinical syndromes produced by pulmonary 
arteriovenous fistulas are now being recognized 
with increasing frequency. Extensive roentgeno- 
graphic examinations of the chest have greatly 
aided in the diagnosis. Previous misdiagnoses in- 
cluded congenital cyanotic heart disease, primary 
pulmonary hypertension, polycythemia vera, gran- 
ulomas, and pulmonary neoplasms. Although the 
patient may be asymptomatic, the occurrence of 
clinical symptomatology is primarily related to 
the interference with normal gaseous exchange. 
The authors have studied 21 patients with pulmon- 
ary arteriovenous fistulas; 3 of the 21 were found 
in one family with hereditary familial telangiec- 
tasia. One patient has been followed for 12 years 
without operation (and without significant change 
in the lesion) and another for 12 years after 
pneumonectomy. Eleven of the 21 had associated 
vascular abnormalities, occurring most commonly 
on the skin and mucous membranes. Cardiac cath- 
eterization was performed in 10 patients. The 
pressures in the right heart and pulmonary artery 
were normal in each; however, the cardiac index 
was increased in 8 of the 10, and the percentage 
of cardiac output shunted through the fistulas 
varied from 3 to 66 per cent. The oxygen satura- 
tion ranged from 57 to 94 per cent. The blood 
volume was increased in 6 of the 10. The most 
prominent signs were cyanosis, digital clubbing, 
and epistaxis. Dyspnea on exertion and central 
nervous symptoms were not infrequent. Surgery 
was performed in 6 subjects; in each instance 
good results were obtained with improvement in 
the physiologic abnormalities. 


Study of the Vasodilating Properties of Coumarin 
Derivatives 


Rufus G. Neel, Desmond O’Moore, Eugene G. 
Wood, and Thos. M. Blake, Jackson, Miss. 


The use of coumarin derivatives in the manage- 
ment of symptomatie coronary atherosclerosis is 
controversial. Convincing proof of consistently 
adequate suppression of prothrombin activity is 
rarely included in reports interpreted as showing 
that patients on such regimens are helped, and 
some investigators have indicated that such benefit 
was not attributable to any decrease in the inci- 
dence of thromboembolic phenomena. The possi- 
bility that these agents act by some means other 
than interference with coagulation has been sug- 
gested, and a few reports have described them as 
vasodilators but have not included an explanation 
of the mechanism of this effect. The experiments 
reported here were designed to study the vaso- 
dilating effect of coumarin derivatives, to evaluate 
this property quantitatively in terms of doses or- 
dinarily used for anticoagulation in humans, and 
to elucidate its mechanism. Surviving coronary 
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arteries from swine were perfused with Tyrode’s 
solution at 37 C. in a plethysmographie chamber 
as deseribed by D. J. Smith. When a baseline was 
reached, coumarin derivatives were introduced into 
the perfusate and the change in volume of the 
specimen recorded. 

Fifteen mg. of bishydroxycoumarin injected just 
proximal to the specimen produced an average 
maximum dilatation of 0.017 ml. without initial 
constriction; 12.5 mg. of aminophylline produced 
an initial constriction of 0.004 ml. followed by a 
dilatation of 0.005 ml. Reaction to other coumarin 
derivatives was of the same order. Bishydroxy- 
coumarin added to the perfusate, in a concentra- 
tion comparable to that found in the serum of 
patients anticoagulated with it, produced very 
little response. Vasodilatation produced by cou- 
marin derivatives seems to be a result of a direct 
drug effect on the arterial wall. 


Isolated Ventricular Septal Defect of the Persistent 
Common Atrioventricular Canal Type 


Henry N. Neufeld, Jack L. Titus, James W. 
DuShane, Howard B. Burchell, and Jesse FE 
Edwards, Rochester, Minn. 


In 9 of 60 necropsy studies and 6 of 300 oper- 
ated cases of isolated ventricular septal defect, the 
anatomic defect occupied the same position as 
the ventricular component of the common atrio- 
ventricular canal. Electrocardiographie features 
were similar in both conditions. In these 15 eases 
the anatomie defect has been termed “ventricular 
septal defect of the common atrioventricular canal 
type.” 

Deformities of one or both of the atrioventricu- 
lar valves were noted in 9 of the 15 eases. In no 
case was an atrial septal defect of the ostium 
primum type encountered. Serial sections of the 
main and right bundles revealed that the conduc- 
tion tissue skirted the posterior and inferior as- 
pects of the defect and, as in common atrioven- 
tricular canal, followed an unusually long course 
because of the low inferior position of the lower 
edge of the defect. 

Electrocardiographic features included a mean 
QRS axis lying above the isoelectric point (rang- 
ing from minus 30 to minus 160 degrees) with 
the QRS vector in the frontal plane describing a 
counterclockwise loop with the major portion lying 
above the zero line. These electrocardiographic 
findings, while previously considered as strongly 
supporting the diagnosis of common atrioventric- 
ular canal, are shown to occur also in the condition 
described herein. 


Differential Diagnosis of Basal Diastolic Murmurs with 
the Aid of Cineangiocardiography 


A. D. Nichol, F. A. Oldenburg, and H. F. Inder- 
leid, Cleveland, Ohio 
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Although knowledge of intracardiac anatom’ 
entities, both congenital and acquired, has i: 
creased with intracardiac surgery, one of the mo 
perplexing physical findings is the basal diastol 
murmur. Until recently basal diastolic murmu 
were considered almost pathognomonic of aort 
regurgitation or patent ductus with marked shun 
ing. However, entities such as aneurysm of tl 
sinus of Valsalva and anomalous pulmonary val 
are characterized by diastolic murmurs at the ba 
of the heart, and clinical interpretation of su 
murmurs may be difficult. 

This is a presentation of several of these ano 
alies, including an unusual ease of agenesis of t] 
pulmonary valve, from the standpoint of clinic 
findings, electrocardiograms, and _ catheterizati: 
data. However, in each instance the procedu 
found most helpful was cineangiocardiography. 


Surgical Treatment of Mitral Regurgitation Utilizinz 
Extracorporeal Circulation 


Henry T. Nichols, Gumersindo Blanco, a 
Joseph F. Uricchio, Philadelphia, Pa. 


The repair of rheumatie mitral regurgitation 
best accomplished by an open technic. A more 
selective annular plication can be done, and mo 
sutures can be inserted with safety. A limited 
commissurotomy to improve leaflet mobility can 
be carried out without fear of inereasing tlie 
regurgitation. Torn or incised leaflets as well as 
ruptured chordae can be repaired. Valvular de- 
bridement is possible. 

The mortality rate in the first 50 patients 
operated on by the open method was 15 per cent. 
This contrasts favorably with a mortality rate of 
27 per cent in 70 patients in whom a closed 
annuloplasty was used. 

Postoperative results have been impressive as 
shown by the changes in phonocardiograms, chest 
x-rays, left atrial pressure pulse curve, and ear- 
diac ventriculograms. More recently cineangio- 
sardiography has been employed to evaluate the 
results of the surgery. 


Content of Cephalins in the Plasma of Normal Sub- 
jects, Patients with Hyperlipemia and Hypercholcs- 
terolemia, and Patients with Coronary Heart Dise.se 


Martin M. Nothman and Samuel Proger, Bost 
Mass. 


Plasma levels of cephalins, ethanolamine ph 
phatide, and serine were determined by the met 
of Axelrod, Reichenthal, and Brodie in nor : 
subjects and in patients with hyperlipemia : 
hypercholesterolemia and myocardial infarcti 
These lipids may be important in the clott 
mechanism. Ethanolamine phosphatide val 
ranged between 4.20 and 6.30 mg. per cent «id 
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bei cen 10.12 and 21.20 mg. per cent in 6 normal 
su! ects and 11 patients with myocardial infare- 
tio s, respectively, Three patients with hyper- 
ch esterolemia but without myocardial infarction 
ha values of 10.72, 14.40, and 19.10 mg. per cent. 
ies of 16.84 to 28.08 mg. per cent, the highest 
's in the series, were found in 4 patients who 
hyperlipemia, hypercholesterolemia, and xan- 
atosis but no myocardial infarction. Serine 
es ranged from 8.1 to 9.4 mg. per cent, 12.30 
6.20 mg. per cent, and 15.60 to 26.20 mg. 
pe cent in 4 normal subjects, patients with infare- 
tio , and patients with hypercholesterolemia with- 
ou: infaretion, respectively. Here again patients 
wi’: xanthomatosis had the highest values: 28.90 
to ‘6.28 mg. per cent. Cephalin values appear to 
be velated to plasma phospholipid concentrations. 
Et)anolamine phosphatide normally constitutes 2 
to} per cent of plasma phospholipids, whereas in 
the 3 groups above it was 3 to 8 per cent. Serine 
novmially is 4 to 5 per cent of plasma phospho- 
lipils; it was 5 to 10 per cent in the 3 groups 
above. Ingestion of unsaturated fatty acids, which 
results in a decrease in certain plasma lipid con- 
stituents, resulted in a decrease in the cephalins in 
5 patients. In 2 patients with xanthomatosis, 
ethanolamine phosphatide fell from 16.84 to 8.62 
mg. per cent and from 28,08 to 10.2 mg. per cent. 
Serine fell from 28.92 to 14.18 mg. per cent and 
from: 32.16 to 14.60 mg. per cent. 


Observations on the Hemodynamic Effects of Isoxsup- 
rine Hydrochloride 


Puul Novack, Bernard Goluboff, and Henry 
A, Shenkin, Philadelphia, Pa. 


An ideal peripheral vasodilator should increase 
peripheral blood flow without reducing blood flow 
to sch vital areas as the brain, heart, or kidneys 
and without causing a greatly increased cardiac 
output. The effects of isoxsuprine hydrochloride 
on cardiac output and cerebral blood flow were 
obse-ved in a group of 9 patients 30 to 45 minutes 
afte’ the intramuscular administration of 10 mg. 
of ‘.e drug. The patients ranged from 42 to 81 
yea of age (average 64 years). Cardiac index 
ave ged 2.76 L./min./M.? prior to and 2.74 
n./M.2 after administration of the drug. 
ral blood flow diminished by 29 per cent 
an average of 56 ml./100 Gm./min. to 40 
00 Gm./min. The drop in cerebral blood 
seemed primarily related to a drop in mean 
al pressure from 101 mm. Hg to 84 mm. Hg 
1 minor increase in cerebral vascular resist- 
an trom 2.01 mm. Hg/ml./100 Gm. to 2.15 mm. 
He 11/100 Gm. Cerebral oxygen consumption 
rer ned essentially unchanged, averaging 3.08 
ml. 5/100 Gm./ min. before and 2.95 ml. 0,/100 
Gn nin. after the drug. Total peripheral resist- 


ance decreased from 1,900 dynes/see./em-> to 
1,600 dynes/see./em.->. These results indicate that 
isoxsuprine results in peripheral vasodilatation 
without an increase in cardiac output. However, 
the cerebral vessels do not seem to participate in 
the vasodilatation, and an increased blood flow to 
other areas is achieved at the expense of a dimin- 
ished cerebral blood flow. These results apply only 
to the acute effects of this drug following par- 
enteral administration. Furthermore, the sites re- 
ceiving an increased fraction of the cardiae output 
were not defined by this investigation. 


Study of Lung Compliance and Surface Tension in 
Pulmonary Edema 


Richard A. Obenour, Herbert A. Saltzman, 
and Herbert O. Sieker, Durham, N. C. 


It has been suggested that the decreased lung 
compliance found in heart failure may be caused 
by altered surface tension due to pulmonary edema. 
Moreover, inhalation of surface-active agents such 
as alcohol has been reported to relieve symptoms 
of pulmonary edema. This study was undertaken 
to assess the relationship of surface tension to 
compliance in pulmonary edema. 

Lung compliance was determined by measuring 
intrathoracic pressure change with an intraesopha- 
geal balloon and lung volume change by measur- 
ing alterations in pressure produced by breathing 
into a 500-L. drum, Observations were made at 
rest, after maximal inspiration, and following 
nebulization of surface-active agents in normal 
subjects and patients with pulmonary edema. The 
surface tension activity of these agents was deter- 
mined by measuring their effect on bubble forma- 
tion by a constant air flow into a mixture of 
plasma and saline. 

Hight studies on normal subjects showed a sta- 
tistically significant rise in mean compliance from 
a control value of 0.194 L./em. to 0.245 L./em. 
following aleohol nebulization. A similar rise was 
noted after aleohol nebulization in some patients 
with pulmonary edema. Alcohol was shown to 
decrease surface tension of a plasma-saline mixture 
in vitro. Conversely, nebulization of a siliconized- 
superinone mixture, an antifoaming agent, reduced 
compliance and increased surface tension, These 
results suggest that the beneficial effects of aleohol 
inhalation in pulmonary edema may be due to 
reduced surface tension and the resultant increase 
in lung compliance. Moreover, these studies indi- 
sate that changes in surface tension of pulmonary 
fluid affect lung compliance. 


Adams-Stokes Attacks Resulting from Primary Aldos- 
teronism 


Edward 8. Orgain, Walter L. Floyd, and Harry 
T. McPherson, Durham, N. C. 





794 ABSTRACTS OF THE 33RD SCIENTIFIC SESSIONS 


Potassium deficiency in the experimental animal 
and man can induce necrosis of heart muscle, 
prolongation of the Q-T interval, and even sudden 
death. 

The usual clinical features of primary aldos- 
teronism, including hypertension and hypokalemic 
alkalosis, are well known. However, it is not ap- 
preciated that an aldosterone-secreting tumor caus- 
ing potassium deficit may create sufficient cardiac 
irritability, ie., prefibrillatory ventricular tachy- 
cardia and ventricular fibrillation, to produce re- 
eurrent Adams-Stokes attacks characterized by 
syneope and convulsions. 

Therefore, we are reporting the case of a 32- 
year-old woman who presented the primary com- 
plaint of repeated episodes of transient syncope 
for one month. Examination disclosed a fluctuat- 
ing hypertension, 140/80 to 240/120, slight cardiac 
enlargement, but no edema. The electrocardiogram 
revealed prolonged Q-T interval, premature ven- 
tricular beats, transitory prefibrillatory ventricular 
tachycardia, and ventricular fibrillation. The serum 
electrolytes were sodium 147 mEKq./L., potassium 
2.6 mEq./L., chloride 99.8 mEq./L., and CO, 36.1 
mEq./L., while the urine was alkaline. The urinary 
excretion rates of catechol amines, 17-hydroxy- 
corticoids, and 17-ketosteroids were normal. The 
patient responded satisfactorily to oral potassium 
administration. A diagnosis of probable primary 
aldosteronism was made, and during exploration 
a tumor was removed from the left adrenal cortex. 
Aldosterone excretion levels, determined at a later 
date from urine collected before operation, were 
elevated 3-fold, proving the correctness of the 
clinical diagnosis. 

Recovery has been complete during the subse- 
quent 2-year period. Blood pressure and serum 
electrolytes have reverted to normal, and there 
have been no recurrences of arrhythmia or syn- 
cope. 


Hemodynamic Effects of Full Phase Negative Pressure 
Breathing 


Hyman W. Paley, James J. Leonard, G. W. N. 
Eggers, Jr., William J. deGroot, and James V. 
Warren, Galveston, Texas 


The relationship of variations in intrathoracic 
pressure to central hemodynamics provides an 
interesting physiologic tool for the study of cireu- 
lation. Presently available data suggest that ef- 
feets of negative pressure breathing are reciprocal 
with those of positive pressure breathing. To 
assess the effects of negative pressure breathing, 
10 healthy male volunteers in the supine position 
were studied before and at 20 minutes of full 
phase negative pressure breathing (—20 em. + 1 
em. H,O). Cardiac output and central blood vol- 
ume were determined by indicator dilution with 


central injection (radioiodinated serum albumi 
Arterial and central venous pressures were 
corded and blood oxygen, CO», and pH determi 
just before each indicator injection. On full pl 
negative pressure breathing, cardiac output 
creased slightly (0.57 + 0.17 L./min.; p<0.( 
heart rate increased (5 + 2 beats/min.; p<0.\ 
peripheral vascular resistance decreased (- 

+ 83 dynes/see./em.-°; p<0.05), and central \ 
ous pressure decreased strikingly (—7.5 + 1.11 
Hg; p<0.01). No statistically significant chan 
occurred in stroke volume, mean arterial pressi 
or in blood oxygen, COs, or pH. While ot 
reports indicate an increase of thoracic blood \ 
ume in response to decreased intrathoracic pi 
sure, central blood volume observed in this sti 
did not increase. It is worthy of note that 
observed reactions in this study are not the re 
rocal of those in positive pressure breathing. 
particular note is the maintenance of cardiac out- 
put in the face of a marked diminution in int/a- 
thoracic pressure and central venous presstire 
during negative pressure breathing. The interrela- 
tionship of these effects is of interest in the 
understanding of circulatory regulation. 


Early Manifestations of the Cardiovascular Disorders 
in Marfan Syndrome 


Angelos C. Papaioannou, Magnus H. Agustsson, 
and Benjamin M. Gasul, Chicago, Ill. 


Four children, varying in age from 5 to 26 
months, with typical features of Marfan syndrome 
were studied. Routine clinical and laboratory pro- 
cedures, phonocardiograms, cardiac catheteriza- 
tions, peripheral venous and selective angiocardio- 
grams, and retrograde aortograms were performed. 
The clinical cardiae findings were not significant 
in any of our 4 patients, consisting of mid and late 
systolic murmur, accentuated pulmonic component 
of the second heart sound, and in only one case 
an apical pansystolie murmur. Cardiac catheteri- 
zation revealed normal pressures in the right ven- 
tricle and pulmonary artery and no evidence of 
significant mitral or tricuspid regurgitation. Se- 
lective angiocardiograms and retrograde aorto- 
grams revealed aneurysms of the aortic sinuses 
of Valsalva, dilatation of the ascending aorta : 
of the pulmonary trunk, and no evidence of aorti 
or pulmonic regurgitation. Involvement of the 
aorta with or without valvular and endoear ‘ial 
lesions in the first 2 years of life in Mar au 
syndrome has been described previously only at 
autopsy. In spite of the minimal clinical and « »n- 
ventional laboratory cardiac findings in our ¢a és, 
contrast radiography demonstrated the prese ice 
of serious underlying cardiac lesions. To uw 
knowledge, these are the youngest patients re- 
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ed in whom the cardiovascular anomalies have 
demonstrated during life. 


uction of Fibrinolysin Following Administration of 
.icotinic Acid to Humans 


iliam B. Parsons, Jr., Madison, Wis. 


o study the phenomenon of in vivo production 
of ‘brinolysin following parenteral administration 
of .ieotinie acid in humans, 110 tests have been 
pe: ormed on 53 patients. By means of throm- 
bel stography and direct observation of plasma 
clo's in tubes, fibrinolytic activity was found in 
29 .f 36 patients (80.5 per cent) after rapid (2 to 
5 ».inutes) intravenous administration of 100 mg. 
when inhibitory factors were not present. Intra- 
muscular injection (100 mg.) produced fibrino- 
lytic activity in 4 of 9 patients (44 per cent), 
excluding inhibitory factors, and sublingual or 
buccal administration (500 mg. nicotinie acid or 
250 mg. potassium nicotinate) produced activity in 
6 of 8 patients (75 per cent). 

The phenomenon was inhibited by daily admin- 
istration of nicotinie acid or nicotinamide orally in 
large doses (3 Gm. or more) or by injection of 
either compound within several hours. The daily 
use of 50 mg. of nicotinamide in multivitamin 
produets did not cause inhibition. When an at- 
tempt was made to reproduce fibrinolytic activity 
on sueeessive days, the phenomenon usually failed 
to oceur at some time between the second and fifth 
day, but one patient produced fibrinclysin on 8 
successive days. 

Neither homologous nor heterologous clots were 
dissolved by addition of serum showing fibrinolytic 
activity. Addition of nicotinic acid to blood in 
vitro failed to result in fibrinolysis. 

Studies of nicotinie acid blood levels (by bio- 
assay) and correlation of levels with fibrinolytic 
activity produced by various routes of administra- 
tio are in progress, but results are not yet com- 


‘ical Results with Continuously Monitored Extra- 
poreal Circulation 


ice C. Paton and Henry Swan, Denver, Colo. 


e principles underlying our use of extracor- 
il cireulation have already been described and 
eed for monitoring devices emphasized. Nearly 
perfusions have now been performed using 
methods, with detailed physiologic results 
ible from the first 30 cases. 
of the patients were operated on under 
ially induced hypothermia at 30 C. using a 
ng dise oxygenator. 
: arterial oxygen tensions, pH, and venous 
n tensions were continuously monitored. The 
oencephalogram, electrocardiogram, and ar- 


terial and venous pressures were also monitored in 
the patient. 

A preoperative estimate of oxygen consumption 
and blood flow was made as an initial guide, but 
subsequently the A-V Oz difference and pH were 
kept within normal limits by adjustments of the 
pump and dise speeds and oxygenator gas flow 
rates. 

Arterial oxygen tensions were maintained be- 
tween 85 to 120 mm. Hg and venous tensions 
between 35 to 45 mm. Hg. The average values 
for A-V Op» differences and perfusion rates were 
5.3 vols. per cent and 75.4 ec./Kg./min., respec- 
tively. Oxygen consumption varied between 1.28 
to 13.8 ee./Kg./min., and even at 30 C. the oxygen 
consumption of children under 10 Kg. exceeded 
10 ec./Kg./min. The mean perfusion pressures 
were between 65 to 120 mm. Hg, and the arterial 
pH averaged 7.39 before and after perfusion. 
Bleeding problems were encountered twice, but 
hemolysis was minimal in spite of long perfusions. 
The average perfusion time was 50 minutes. 

Continuous monitoring of these parameters thus 
enables physiologic normality to be maintained 
even during long perfusions. 


Physiologic Studies in Patients with Partial Surgical 
Correction of Transposition of the Great Vessels 


Milton H. Paul, Robert A. Miller, and Thomas 
G. Baffes, Chicago, Ill. 


During the past 5 years 117 patients (ages 6 
days to 15 years) have had partial correction of 
transposition of the great vessels by transplanting 
the inferior vena cava to the left atrium and the 
right pulmonary veins to the right atrium. Pre- 
operative physiologic studies in 21 patients (16 
survived surgery) and pre- and _ postoperative 
studies in 8 patients have been analyzed (a) to 
evaluate the hemodynamic consequences of this 
surgical procedure and (b) to provide criteria for 
the selection of suitable surgical candidates. 

The maximum inerease in systemic arterial oxy- 
gen saturation resulting from surgery was from 
39 per cent (preoperatively) to 84 per cent (post- 
operatively). A large left-to-right atrial shunt 
was demonstrated in each postoperative study, and 
calculations indicate as much as a 3-fold increase 
in pulmonary venous blood entering the aorta 
after surgery. 

The pulmonary artery was entered in 11 pre- 
operative patients. Estimated pulmonary blood 
flow varied from 1.2 to 3.0 times the systemic 
blood flow. Pulmonary artery pressure varied 
from 100/72 to 27/10 mm. Hg. Severe pulmonary 
artery hypertension per se was not a deterrent to 
dramatic clinical and physiologic improvement if 
associated with significantly increased pulmonary 
blood flow. 
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Three patients with considerably increased pul- 
monary vascular resistance (> 10 units) survived 
surgery with definite but less dramatic improve- 
ment. The data also indicate that left ventricular 
outflow tract stenosis is not a contraindication to 
this procedure provided the pulmonary blood flow 
is normal or increased. 


Atrioventricular Nodal Tachycardia with Block 


Alfred Pick and Richard Langendorf, Chicago, 
Til. 


Paroxysmal and nonparoxysmal varieties of 
‘rapid ectopic rhythms originating in A-V_ june- 
tional tissues may be associated with various con- 
duction disorders involving transmission of the 
regular impulses to the atria and/or ventricles, 
as well as within the ventricles. This is especially 
true after treatment of the paroxysmal form by 
digitalis or when A-V nodal impulse formation in 
a nonparoxysmal form becomes accelerated follow- 
ing digitalis excess. Since retrograde and forward 
conduction may vary independently or the tachy- 
cardia may develop in the presence of atrial fibril- 
lation with A-V dissociation, actual conduction 
times may not be measurable. The nature of the 
resulting arrhythmia ean be recognized however 
from the spacing and characteristic grouping of 
ventricular and/or atrial complexes or from 
changes in the configuration of ventricular beats, 
as illustrated by examples of: (a) nodal tachy- 
cardia with Wenckebach periods of forward con- 
duction and constant retrograde conduction; (b) 
nodal tachyeardia with Wenckebach periods of 
both forward and retrograde conduction; (c) 
nodal tachycardia with progressive retrograde 
block resulting in reciprocal beating; (d) double 
nodal tachycardias with block causing complete 
and incomplete A-V dissociation; (e¢) nodal tachy- 
vardias with second degree A-V block during 
atrial fibrillation and complete A-V dissociation; 
and (f) nodal tachyeardias with intermittent bi- 
directional aberration of intraventricular conduc- 
tion. 


Specificity of Plasma Fibrinogen Changes for Athero- 
sclerosis 


L. O. Pilgeram, A. C. Schram, and D. Mills, 
Minneapolis, Minn. 


A 34 per cent increase (p = 0.01) in the 
plasma fibrinogen level was found in patients who 
had recovered from the trauma of a myocardial 
infarction or a cerebral vascular accident not less 
than 6 months before and who had not received 
anticoagulant therapy for at least 5 months pre- 
ceding the donation of a plasma sample. The 
interval of time between myocardial infaretion or 
the cerebral vascular accident and analysis indi- 


sates (1) that the elevated fibrinogen levels ca: 
be due to inflammatory conditions or traumat 
tissue resulting from the vascular incidents, 
(2) that the fibrinogen level does not return 
normal following a myocardial infarction or ¢ 
bral vascular accident. Occlusion of B- or 
density lipoproteins in the fibrin coagulum did 
account for the elevated levels of fibrinogen 
was shown by experiments where (1) kn 
quantities of a- and B-lipoproteins were adde: 
the test system; (2) correction was made for 
occlusion factor; and (3) the inereased ) 
caused by this occlusion factor represented on 
3.5 per cent increase in fibrinogen yield foi 
much as a 300 per cent increase in the level o 
lipoproteins. 

The data indicate that the fibrinogen level 
only inereases with age but also superimposes won 
the arteriosclerotie an increase in addition to that 
occurring with increasing chronologic age. 

These data support recent reports on the role 
of fibrin in vascular hypertrophy and atheromatous 
development. In view of these data, the merit! of 
securing a physiologic homeostasis of fibrinoven 
metabolism prior to the onset of myocardial in- 
faretion or cerebral accidents appears to be un- 
questionable. 


Resection of Coarctation of the Aorta as a Preliminary 
in Open Heart Surgery 


Robert G. Pontius, Pittsburgh, Pa. 


This report concerns 2 eases in which coarctation 
of the aorta was diagnosed and treated as the 
preliminary portion of a single procedure in open 
heart surgery. 

In an 11-year-old boy with coarctation of the 
aorta and aortie stenosis, a bilateral anterior tho- 
racotomy was used. Rather large internal mam- 
mary arteries were ligated and divided. Because of 
the sacrifice of these vessels a temporary sliunt 
from the left atrium to the femoral artery was used 
during the period of aortie occlusion. After the 
completion of the aortic anastomosis, total body 
perfusion was instituted, and a direct-vision aortic 
valvulotomy was carried out. 

An 8-year-old girl with a known ventric lar 
septal defect and pulmonary hypertension was 
also found at repeat catheterization to hay 
large patent ductus and coarctation of the a 
Again ail lesions were corrected in a single pr ce- 
dure with a preliminary left atrium-to-femora! ar- 
tery shunt. Total body perfusion was then sed 
for the ventricular septal defect closure. 

In addition to the advantages of a single pi 0ce- 
dure, the avoidance of a second thoracotomy for 
open heart surgery with the use of anticoagu! nts 
in the presence of vascular adhesions would p- 
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pe: * to be desirable. Both children had uneventful 
po operative recoveries. 


Su .ical Correction of the Aberrant Left Pulmonary 
rtery 


obert G. Pontius, Pittsburgh, Pa. 


he increasing awareness that an aberrant left | 


nonary artery may eause respiratory distress 

death in infancy has produced the need for 
a1 optimally designed surgical corrective technic. 
In this anomaly the main pulmonary artery bifur- 
«: os at the hilum of the right lung. The aberrant 
le\; pulmonary artery arises over the right bron- 
chus and passes posteriorly behind the trachea to 
th: hilum of the left lung. The vascular sling 
formed may give rise to extrinsic tracheobronchial 
copression with resulting respiratory difficulties. 

livision and reanastomosis of the aberrant left 
pulmonary artery anterior to the trachea is the 
losieal procedure. During such an anastomosis 
the entire pulmonary circulation must pass through 
the right lung. Sinee partial collapse of the lung 
is necessary with a right thoracotomy, the time and 
exposure allowed for such an anastomosis may be 
limited. Thus an anterior bilateral thoracotomy 
with division of the sternum is now advised. This 
procedure was performed in a 5-month-old infant. 
After the aberrant left pulmonary artery was 
divided, the proximal end was passed under the 
superior vena cava and arch of the aorta to rest 
in an anterior position. An unhurried and precise 
anastomosis with the distal segment was then ear- 
ried out. The infant made a prompt and gratify- 
ing recovery. 


“Stress” and Cardiovascular Disease 
Reno R. Porter, Richmond, Va. 


n the field of compensation, as well as in 
reiabilitation and in. medicolegal litigation in gen- 
erl, the element of “stress” is being raised more 
frequently. There is an inereasing conviction on 
th» part of many physicians, patients, lawyers, 
ail the publie that there is a definite causal rela- 

iship between “stress” and cardiovascular dis- 
ese. This extends beyond circumstances of un- 
u-tal physieal exertion or severe emotional crises 
t' embrace situations encountered commonly in 
tly any form of employment. If the present 
: nd continues, one can anticipate the day when 

cardiovascular diseases, regardless of the time 

| cireumstances of their manifestations, will be 
sidered compensable. Actual incidences indi- 
that this is no idle speculation. 

lany factors contribute to this situation: (1) 

enerally held concept that “stress” is bad for 

vardiovascular system; (2) the tendency to 


blame someone else for the misfortunes that befall 


us, as well as the “bit of larceny” that is present 
in everyone; (3) reports of investigative studies 
which in many instances are inadequate and poorly 
controlled and contain conclusions based as much 
on speculation as on facts; and (4) the influence 
of the lay press. 

The term “stress” is used freely and with telling 
effect, but in actuality it is difficult to define and 
evaluate in any particular individual since it is 
an entirely personal reaction. Usually efforts to 
assess its significance are in the realm of imagina- 
tion and speculation. The time has come to take 
a more objective look at this current “whipping 
boy”—“stress”—and to approach the problem with 
a greater sense of responsibility toward ourselves 
and toward society as a whole. 


Use of Steroids in Heart Block 


Myron Prinzmetal and Rexford Kennamer, Los 
Angeles, Calif. 


In 1954 we reported the first use of steroids in 
the treatment of heart block following an acute 
myocardial infarction. Subsequently we used the 
steroids successfully in chronie heart block with 
Stokes-Adams syndrome. Since that time their 
value has been confirmed by several other investi- 
gators. Sixty cases which were dramatically helped 
have been analyzed. In many instances the treat- 
ment was lifesaving. The present report is an 
extension of our observations on the use of steroids 
in heart block and an evaluation of their status in 
comparison with other accepted therapies. The 
dosage required may be as high as 100 mg. per 
day of prednisolone. Conjunetive therapy may 
consist of chlorothiazide paredrine and sodium 
chloride. In many eases normal sinus rhythm was 
re-established. Some of the cases have been sue- 
cessfully treated for 5 years. In several cases the 
heart block persisted, but there was a dramatic 
cessation of Stokes-Adams attacks. These observa- 
tions clearly demonstrate that steroid therapy ap- 
pears to be firmly established in the treatment of 
the majority of eases of Stokes-Adams disease. 
It would seem to be the most practical and effec- 
tive treatment for ambulatory patients. 


Cardiac Arrhythmias Following Intracardiac Surgery 


Michael D. Rabbino, New York, N. Y., Leonard 
S. Dreifus, and William Likoff, Philadelphia, Pa. 


Of 211 patients undergoing intracardiae surgery, 
39 (19 per cent) patients developed serious post- 
operative arrhythmias. Auricular fibrillation de- 
veloped in 10 patients, auricular flutter in 4, and 
auricular tachyeardia in 2. Nonparoxysmal nodal 
tachycardia with incomplete A-V dissociation was 
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seen in 9 patients with reciprocal rhythm in 2 and 
with complete A-V dissociation in 2 others. Ven- 
tricular bigeminy occurred in 3 patients with nodal 
rhythm and a persisent ventricular bigeminy in 6 
other patients. 

Repair of congenital intracardiac lesions was 
associated with the highest incidence of serious 
arrhythmias (33 per cent). On the other hand, 
there was no apparent difference in the incidence 
of arrhythmias following mitral as opposed to 
aortic valvular surgery. However, open proce- 
dures carried out with the aid of hypothermia were 
most frequently associated with serious arrhyth- 
mias. 

The development of persistent ventricular ec- 
topic beating or complete bundle branch system 
block associated with a rapid nonparoxysmal nodal 
tachycardia was a sinister sign; all 5 patients 
with these mechanisms died. All patients develop- 
ing rapid auricular mechanisms responded to re- 
digitalization. Invariably patients exhibiting evi- 
dence of digitalis excess or insufficient digitalis 
therapy developed more serious manifestations of 
these problems. It is important to note that pa- 
tients who demonstrated auricular premature sys- 
toles in the preoperative period usually developed 
rapid auricular mechanisms postoperatively. Non- 
paroxysmal nodal tachyeardia with incomplete or 
complete dissociation was usually transient and 
did not require therapy. Withholding of digitalis 
in the presence of this rhythm frequently engen- 
dered auricular mechanisms. Electrocardiograms 
taken immediately prior to surgery frequently 
suggested important clues to the likelihood of 
serious postoperative arrhythmias. 


Cholinergic-like Cardiovascular Effects of Hypertonic 
Solutions 


Raymond C. Read and James Vick, Minneapolis, 
Minn. 


A consideration of the physiologic effects of 
hypertonic solutions and in particular their vas- 
odilatory and cardiac arrhythmic potentialities 
suggested that if the sequelae of red cell agglutina- 
tion were excluded, many of these effects were 
cholinergic in nature. This hypothesis has been 
subjected to experimental analysis. 

One ml./Kg. of either 12.5 to 50 per cent urea 
in isotonic saline, 50 per cent glucose, or 5 to 8 
per cent NaCl was rapidly injected into the 
femoral veins of 25 anesthetized dogs. Systemic 
and pulmonary vascular pressures were monitored 
and the results compared with those obtained using 
1 to 10 pg./Kg. of acetylcholine. Data were col- 
lected before and after bilateral cervical vagotomy 
or treatment with physostigmine (0.5 mg./Kg.) or 
atropine (1 mg./Kg.). 


The results demonstrated a remarkable rese 
blanee between the effects of hyperosmotic me: i: 
and acetylcholine. In lower concentrations bh 
produced transitory peripheral vasodilatati 
while bradyeardia and cardiac irregularities | « 
came superimposed when stronger solutions wi 
administered. However, changes induced by | 
pertonie solutions, unlike the cholinergic reactio: 
were found to be ameliorated by vagotomy, u 
affected by atropine, and only partially potentiat 
by eserine. Vasodilatation which occurred desp 
denervation also required a latent period of abo 
10 seconds. 

The evidence suggests that hypertonic materi: 
evoke release of acetylcholine as a result of refi 
and central nervous excitation. In addition, th 
exert a direct cholinergic-like action on the cardi»- 
vascular system. This finding is consistent wi! 
their gastrointestinal, skeletal, and central nervo 
system effects. A possible mechanism is depolari 
zation of cholinergically innervated effector cells. 
These observations may be applicable to the prob- 
lem of angiographic complications. 


Hemodynamic and Myocardial Metabolic Response to 
Cigarette Smoking in Normal and Coronary Subjects 


Timothy J. Regan, Jersey City, N. J., Martin 
J. Frank, John T. McGinty, Detroit, Mich., Harper 
K. Hellems, Jersey City, N. J., and Richard J. 
Bing, Detroit, Mich. 


The pharmacologic influence of nicotine on myo- 
cardial blood flow and oxygen consumption and 
its possible role in the production of acute myo- 
cardial ischemia in man have been evaluated in 2 
experimental groups of similar age distribution. 
Six normal subjects and 8 patients with myocardial 
infaretion, angina pectoris, and normal heart size 
were identically studied by the nitrous oxide de- 
saturation technic. After a control determination 
cigarette smoking was begun and maintained so 
that the usual systemic pressure and pulse rate 
increase would persist throughout the redetermina- 
tion of myocardial blood flow. Associated with the 
pulse and arterial pressure increase there was a 
significant rise of left ventricular work in both 
groups during smoking. In the normals the con- 
trol myocardial blood flow (83 + 6 ml./100 Gm. 
LV/min.) and oxygen consumption (9.4 + 0.8 
ml./100 Gm. LV/min.) were not altered despiie 
the increase in systemic hemodynamic paramete?:. 
Consequently the ratio of myocardial 0. consum))- 
tion to left ventricular work declined from 1.45 ‘9 
1.13 (p < 0.05). 

The coronary artery disease group had a ©) 
per cent left ventricular work increment associatt 1 
with the rate and pressure rise. The resting my: - 
sardial blood flow (72 + 4 ml./100 Gm. LV/min ) 
and oxygen consumption (8.63 + 0.5 ml./100 Gi. 
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min.) were lower than in the normals. How- 
, the response to smoking was the same in that 
e was no flow or oxygen consumption increase. 
OQ. consumption-work ratio was similarly re- 
ed from 1.48 to 1.06 (p < .01). Despite the 
eptibility of this group to myocardial hypoxia 
relatively reduced oxygen usage during smok- 
was not attended by symptoms or electrocar- 
vraphie evidence of ischemia. Furthermore, in 
ther group did the stimulus of pulse rate and 
rial pressure increment induce the anticipated 
ease in myocardial oxygen usage. 


;cultatory and Phonocardiographic Observations in 
lyperthyroidism 


Vorman L. Renfro, James J. Leonard, William 
J. deGroot, Hyman W. Paley, and Solon L. Cole- 
min, Galveston, Texas 


fhe inereased cireulatory activity in hyperthy- 
roidism has oceasionally led to diagnostic confusion 
because of the ausecultatory findings. To assess 
this problem, 11 patients with hyperthyroidism 
were earefully studied by phonoeardiography cor- 
related with the hemodynamic alterations. All 
patients had significantly elevated cardiac outputs, 
but only one had elinical evidence indicating heart 
disease. In spite of a short P-R interval (0.14 
second average) and a loud first sound, an atrial 
sound was recorded in 6, either at rest or on 
returning to the supine position after passive 
upright tilt. In 7 patients intramuscular reserpine 
provided a means of slowing the heart rate without 
a deerease in eardiae output. With the resultant 
augmentation of diastolic filling, an atrial sound 
appeared or increased in amplitude if previously 
recorded. A third (ventricular) heart sound and 
a basal systolie ejection sound or murmur, prob- 
ably of pulmonie origin, were observed in 10 pa- 
tients. Two patients had rumbling diastolie apical 
murmurs but no other findings indicating mitral 
st-nosis. Splitting of the second sound was promi- 
nevit in all eases (inspiration 0.05 second average, 
expiration 0.02 second average). This wide split- 
ig appeared to be related to shortened left ven- 
ular systolie ejection time. A venous hum was 
lible in the neck in 10 patients and persisted 
the supine position in 7. Knowledge of these 
enomena not only is of interest in understanding 
production of such sounds but also is impor- 
t in the clinical evaluation of the presence or 
ence of heart disease in the patient with hy- 
thyroidism. 


ct on Serum Cholesterol of a Prudent-Type Re- 
ucing Diet: Study of 111 Obese Men Fifty to 
ifty-Nine Years of Age 


eymour H. Rinzler, Morton Archer, and Nor- 
i Jolliffe, New York, N. Y. 


Two hundred and seven obese men in the 50-59 
year age group were placed on a prudent-type re- 
ducing diet: calories about 1,600, protein 140 Gm., 
carbohydrate 180 Gm., and fat 33.5 Gm. (19 per 
cent of total calories) with saturated, monounsatu- 
rated, and polyunsaturated fatty acids supplying 
7.8, 6.5, and 4.7 per cent of total calories, respec- 
tively. The addition to this diet of 144 oz. of corn 
oil daily plus more fruits and vegetables if re- 
quired converts it to the prudent diet previously 
described. 

Of the 207 in the starting group, 111 adhered 
so rigidly to the prescribed diet as to achieve a 
performance index of 85 or better during the first 
10 weeks of observation. Their average control 
serum cholesterol dropped from 261 to 225 mg. 
per cent by the end of 6 weeks and remained level 
thereafter. Of the 111 men, 97 reduced to desir- 
able levels. Seventy-four of these have been main- 
tained on the prudent maintenance diet for at 
least 6 months, and 56 of these have been main- 
tained for 1 year with the average serum choles- 
terol remaining level. 

The average cholesterol level of the top, middie, 
and low thirds fell from 307, 251, and 207 mg. 
per cent, respectively, to 254, 222, and 189 mg. 
per cent, respectively. Maintenance of weight 
(after successful weight reduction) by use of the 
prudent maintenance diet serves to preserve the 
lowered cholesterol level and prevents its rebound. 
The lower limit reached by each tertile corresponds 
very closely to its counterpart in normal weight 
men with the major point of difference being the 
earlier fall achieved on the reducing diet. 


Evidence for Fractional Contraction of the Normal 
Heart 


Simon Rodbard, Buffalo, N. Y. 


The heart is commonly considered to contract on 
an all-or-none basis; however, there is considerable 
evidence which may be interpreted as demonstrat- 
ing that contraction is fractional. Depolarization 
is all or none, but this is only a permissive condi- 
tion for contraction. Tension (T) developed in 
the heart is proportional to the peak product of 
ventricular pressure (P) and ventricular radius 
(r) during a given beat. Cardiac oxygen require- 
ments are proportional to tension. 

These facts can be explained by considering that 
the wall tension at onset of mechanical systole 
triggers a myofibril to contract. This compresses 
the ventricular contents, increases tension, and 
triggers other myofibrils to contract in an auto- 
catalytic pattern. The rate of mobilization of 
tension is thus proportional to the momentary 
tension. When ejection begins, radius shortens 
linearly with time, and wall tension is reduced. 
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The peak tension developed during a normal beat 
is only a fraction of that which the heart is 
capable of achieving. The peak tension during a 
beat determines oxygen uptake: T = Pr = Oy. 
Since each myofibril requires a given amount of 
energy (oxygen) to re-elongate to the diastolic 
state, variations in tension development and in 
oxygen uptake appear to reflect the number of 
myofibrils triggered in a given beat. The number 
of myofibrils triggered to contract during a given 
beat may thus be estimated from data on oxygen 
uptake and calculations of mechanical tension. 
These considerations suggest that the normal myo- 
eardium contracts in a fractional manner. 


Total and Regional Hypothermia with Extracorporeal 
Circulation 


Benson B. Roe and William L. Weirich, San 
Francisco, Calif. 


An improved method for induction of total body 
or regional hypothermia has been developed which 
enables the temperature to be controlled easily 
and simply at any level. The apparatus consists 
of a single heat exchanger with simple bypass 
connections. The operator of the pump oxygen- 
ator can provide total body or cardiac hypother- 
mia by simply occluding 1 or 2 systems of tubing. 

Elective cardiae arrest is accomplished by trans- 
aortic or direct coronary perfusion with cold blood 
at 4 C. Following this type of induced cardiac 
arrest, the recovery period of the heart is more 
rapid, and the organ is able to support the cireu- 
lation more effectively than after comparable peri- 
ods of potassium-citrate arrest. 

This technic may be used when indicated during 
operations on poor-risk patients with tetralogy of 
Fallot or acquired valvular disease. Moderate total 
body hypothermia (27 to 31 C.) has been em- 
ployed routinely for perfusions lasting more than 
45 minutes with considerable benefit to the pa- 
tient. Deeper levels of total body hypothermia 
(18 to 21 C.) can be induced to permit total cir- 
culatory arrest when the intracardiac operative 
field is flooded from a persistent surgical (Potts) 
shunt or a large collateral circulation. 


Prognosis and Serum Lipids in Survivors of Myo- 
cardial Infarction 


Robert D. Roe, Alick Little, and Henry M. 
Shanoff, Toronto, Canada 


Previous studies from this and other centers 
have shown that patients with coronary heart dis- 
ease have higher average serum lipid levels than 
controls. The present report, restricted to the 
study of survivors of myocardial infarction, ex- 


amines the relationship between prognosis 
the concentration of serum lipids. 

Cumulative survival curves were calculated 
120 male patients, aged 30 to 80. They were i 
of hypertension, secondary hypercholesterole 
states, including diabetes mellitus, and other « 
plicating diseases. The serum lipid fractions 
termined at the initial examination and annu 
thereafter included total cholesterol and stand 
S; lipoproteins 0-12, 12-20, 20-100, and 100- 

The over-all 5-year survival from the time 
the initial visit was 60 per cent. Each lipid f) 
tion was studied separately. Those men y 
values above the means for their individual dec 
were compared with those with values below. ' 
cumulative survival curves in the 2 groups w 
identical. The results were similar for all li 
fractions studied, whether- initial readings o 
or the means of several readings were used : 
whether survival was calculated from the { 
myocardial infarction or from the first exami 
tion for this study. 

The results indicated that once myocardial 
farction occurred, there was no relationship 
tween survival and the concentrations of seri 
total cholesterol and the standard S, lipop 
teins. 


Diagnostic Value of the Ejection Time in Patients 
with Valvular Heart Disease 


Walter H. Roehll, Robert G. Peeler, Durham, 
N. C., and Arnold M. Weissler, Galveston, Texas 


The recent application of technically difficult 
and sometimes hazardous procedures in the evalua- 
tion of patients with heart disease has stimulated 
a search for simpler but diagnostically precise 
technics. Therefore, the relationship between lcft 
ventricular stroke volume and ejection time in 
valvular heart disease was investigated. The stroke 
volume was determined from the ecardiae output 
(indicator dilution or Fick oxygen) and _ heart 
rate, while ejection time was derived from the 
carotid or subclavian pulse tracing (upstroke to 
base of incisura) obtained externally and recorded 
at rapid speeds. 

In 17 normal resting individuals, in the rai 
of stroke volume from 40 to 110 ml., a lincar 
regression between stroke volume (SV) and ej 
tion time (ET) was observed according to 
formula ET (sec.) = .266 + .0017 (SV — 82). 

Prolongation of ejection time (greater thai 
SD from the expected value) was found in 18 
21 patients with aortic insufficiency and in 5 
tients with isolated aortie stenosis. When « 
pared to our normal data, prolongation of eject 
time was consistently observed in patients w 
severe isolated aortic stenosis studied by left he 
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itheterization (Goldberg et al.). In 9 of 10 
itients with surgically demonstrated mitral ste- 
sis or combined mitral stenosis and mitral insuffi- 
eney, ejection time fell within normal limits. 
1 3 patients with both mitral valvular disease and 
tie insufficiency, prolongation of ejection time 
as observed. 

The recording of ejection time from the central 
rteriogram therefore offers a simple, yet accurate 
djunet to presently available technies for the 
etection of hemodynamically significant aortic 
alvular disease. 


,typical Patent Ductus Arteriosus; Phonocardiographic 
Criteria Useful in the Differential Diagnosis of 
This Lesion 


William M. Rogers, James R. Malm, James 8S. 
larrison, George H. Humphreys, II, Antonio 
Demetz, New York, N. Y., and Irwin Simandl, 
Vienna, Austria 


The term “atypical ductus” generally applies to 
cases in which a continuous murmur cannot be 
demonstrated. This oceurs in extreme pulmonary 
liypertension. These cases present variable phono- 
cardiographie findings. The consensus of opinion 
is that the information is diagnostic of pulmonary 
liypertension but inadequate to establish a patent 
duetus. 

Phonocardiograms and direct pressures before, 
during, and after occlusion of the ductus have 
aided in establishing a relationship between the 
pressures, the direction of the shunt, the velocity 
of flow in the ductus, the aorta, and the pulmonary 
artery, and the presence of thrills and murmurs 
over these vessels. 

The significant findings are as follows: 

1. An accentuated pulmonary component of the 
second sound, characteristic of pulmonary hyper- 
tension. 

2. A systolic murmur over the third and fourth 

eft interspace radiating to the aortic area and 
he neck is most frequently present. Twenty of 
ur 27 eases were in this group. Direct recordings 
emonstrated this was an aortie murmur often 
ceompanied by a thrill which disappeared on 
eclusion of the ductus. Increased velocity through 
he aortie valve in left-to-right shunts produces 
his murmur. 

3. Often an early diastolic murmur of pulmon- 

ry insufficiency is heard over the third left inter- 
pace. 

4. Occasionally a soft systolic murmur is present 
‘ver the pulmonary area. 

5. Both systolie and diastolic murmurs may be 
resent in the same patient. 

In mixed and reversed shunts direct phonocar- 

iograms show no murmur over the aortie valve 
ut a murmur, often a thrill, over the aorta oppo- 


site the ductus. This is probably the site of the 
pumonary systolic murmur. 


Precordial Pulsatory Mechanism in Coronary Heart 
Disease 


Leslie M. Rosa and Nevzat Karsak, Chicago, Ill. 


The precordial pulsatory mechanism was studied 
by means of an electromagnetic acceleration pick- 
up. The peak values of acceleration in end-diastole, 
early systole, end-systole, and early diastole were 
analyzed in 540 eases. 

A series of 296 “coronary” cases (244 patients 
with clinical and electrocardiographice evidence of 
coronary heart disease and 52 patients with acute 
myocardial infarction) was compared with a “con- 
trol” group of 204 cases (46 normal subjects, 58 
patients with essential hypertension without evi- 
dence of ischemic heart disease, and 100 patients 
with underlying diseases other than cardiovas- 
cular). 

Abnormal end-diastolic pulsatory pattern was 
found in 22 per cent (45 out of 204 cases) of the 
control group and in 53 per cent (158 out of 296 
cases) of the coronary group. On breakdown, ab- 
normal end-diastolic pulsatory pattern was found 
in 2 per cent (1 out of 46 cases) of normal sub- 
jects; 22 per cent (22 out of 100 cases) of the 
nonspecific group; 49 per cent (120 out of 244 
eases) of the coronary patients; and 73 per cent 
(38 out of 52 eases) of the infarction group. A 
similar gradual inerease in the occurrence of ab- 
normal pulsatory pattern in other phases of the 
-ardiae cycle was found with progressive evidence 
of myocardial ischemia or necrosis. 

Apart from statistical differences between “is- 
chemic” and “nonischemie” eases, a characteristic 
deterioration in the pulsatory pattern was found 
in patients with acute left heart failure (pulmon- 
ary edema) with or without electrocardiographie 
evidence of recent myocardial necrosis. 


Right Ventricular Hypertension as a Cause of Angina 
Pectoris 


Richard S. Ross and Benjamin M. Baker, Balti- 
more, Md. 


Chest pain like that of angina pectoris due to 
coronary atherosclerosis is encountered in young 
individuals suffering from several cireulatory ab- 
normalities associated with high right ventricular 
pressures. Organie narrowing of the coronary 
arteries is not present in these patients, and hence 
there must be a hemodynamie explanation for the 
chest pain. A positive electrocardiographie exer- 
cise test has been recorded from a 19-year-old boy 
with angina pectoris, patent ductus arteriosus, and 
pulmonary hypertension. This patient was found 
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at autopsy to have normal coronary arteries, sug- 
gesting that right ventricular myocardial ischemia 
secondary to elevated right ventricular pressure 
was responsible for the chest pain. 

Cases of angina pectoris in association with 
congenital heart disease have been collected from 
hospital records and from the literature. Angina 
pectoris has been encountered in association with 
pulmonary stenosis, patent ductus arteriosus with 
pulmonary hypertension, and in primary pulmon- 
ary hypertension. There is right ventricular hy- 
pertension in all these conditions, but only in the 
latter 2 is pulmonary artery pressure also ele- 
vated. Right ventricular pressures of the same or 
greater magnitude are found in the presence of 
ventricular septal defects in association with either 
pulmonary stenosis or pulmonary vascular disease, 
but angina pectoris has not been encountered. 
Angina pectoris does occur in individuals with 
right ventricular hypertension and communications 
between the atria or great vessels. Right ventric- 
ular pressure, arterial oxygen saturation, and the 
electrocardiogram have been recorded during exer- 
cise in 2 patients with exertional chest pain and 
right ventricular hypertension. 


Vectorcardiography in the Diagnosis of Abnormal Right 
Ventricular Hypertrophy in Infants and Children 


Edwin L. Rothfeld, Fred W. Wachtel, William 
S. Karlen, and Arthur Bernstein, Newark, N. J. 


Electrocardiographie criteria for abnormal right 
ventricular hypertrophy in infants and children 
are based mainly on the height and contour of the 
R wave or the R/S ratio in right precordial leads. 
Unfortunately, these criteria are often observed in 
electrocardiograms of normal infants and children 
so that considerable difficulty exists in differenti- 
ating the normal electrocardiogram from that of 
abnormal right ventricular hypertrophy in this 
age group. 

In an attempt to resolve this problem, vector- 
cardiograms, employing the cube reference system, 
and electrocardiograms were obtained in normal 
infants and children from birth to 5 years of age. 
These were compared with vectoreardiograms and 
electrocardiograms in children with proved right 
ventricular hypertrophy due to congenital heart 
disease. 

Although the electrocardiograms in the normal 
subjects were frequently similar to those in chil- 
dren with abnormal right ventricular hypertrophy, 
a striking difference was observed in the vectorear- 
diograms. In the normal infant after 3 months 
of age, the QRS loop in the horizontal plane was 
oriented to the left and inscribed in a counter- 
clockwise direction. In all cases of abnormal right 
ventricular hypertrophy, the QRS loop in the 


horizontal plane was displaced to the right an 
written in a clockwise direction. 

The vectoreardiogram is of value in the diagnos 
of abnormal right ventricular hypertrophy in in 
fants and children. 


Pulmonary Hypertension in Animals Following Pne: 
monectomy 


Abraham M. Rudolph,* Richard J. Golinko, an 
Peter A. M. Auld, Boston, Mass. 


It has been well established that acute pulm 
nary hypertension may be induced by resection © 
major portions of pulmonary tissue. Removal o 
one lung results in very little acute change i 
pulmonary arterial pressure, but there is som 
evidence to suggest that chronic changes in th 
pulmonary vasculature may be induced. 

In order to study the effects of increased bloo: 
flow through the remaining lung, left pneumo 
nectomy or surgical occlusion of the left pulmo 
nary artery was performed in dogs. Differences in 
the effects of these procedures in puppies a 
compared to adult dogs were studied. Pulmonary 
arterial pressure measurements and angiograms 
were performed at intervals for periods up to 18 
months. 

No acute changes in pulmonary arterial pressure 
were observed, but within 2 to 4 weeks mean 
pulmonary arterial pressure had risen from contro! 
levels of 7 to 15 mm. Hg to 17 to 28 mm. Hg. 
After 12 to 18 months the mean pulmonary ar 
terial pressures in the adult animals were 20 to 25 
mm. Hg, whereas in the puppies they were 25 to 
35 mm. Hg. Pulmonary arteriograms showed the 
development of progressive dilatation and tortu- 
osity of the pulmonary arteries with a decrease in 
the peripheral vascular pattern. Histologic exam- 
ination of the resected and nonresected lungs 
showed development of medial hypertrophy in the 
small pulmonary arteries. 

These findings suggest that the increased pul- 
monary blood flow associated with a decrease of 
the total pulmonary vascular bed may result in 
vascular obstructive changes in the remaining lung 
tissue. These changes appear earlier and are more 
severe in younger animals than in older animals. 


Graham Steell Murmur Versus Aortic Regurgitation in 
Rheumatic Heart Disease: Results of Aortic Valvu 
lography 


Vincent Runco, William Molnar, Charles V 
Meckstroth, and Joseph M. Ryan, Columbus, Ohi: 


A major problem in selecting patients for mitra! 
commissurotomy is the accurate evaluation of basa! 
diastolic murmurs. In patients with clinically tight 
mitral stenosis and evidence of pulmonary hyper- 
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t nsion, the murmur is often attributed to relative 

; Umonie insufficiency if there is no left ventricu- 

|; enlargement or peripheral manifestation of 

sortie regurgitation and if right ventricular en- 
rgement is evident from the electrocardiogram or 
loroscopy. 

We and others have often found the clinical 

fferentiation between a possible Graham Steell 

urmur and one of aortie insufficiency to be im- 

sssible regardless of the criteria used. Our re- 

ilts with aortic valvulography have substantiated 
is. In 13 eases with mitral stenosis a basal 
ciastolie murmur was clinically attributed to pul- 
onie insufficiency. Aortic valvulography subse- 

iently demonstrated aortic regurgitation in 10. 
in an additional 12 cases, usually complicated by 

itral regurgitation, the clinical differentiation be- 
tween pulmonie and aortie insufficiency could not 
he made by the usual methods. Of these, 8 showed 
aortie regurgitation by valvulography. 

Our experience would show that aortic insuffi- 
cieney is probably present in the majority of pa- 
tients with mitral stenosis diagnosed as having a 
Graham Steell murmur, and this condition will be 
overlooked if aortie valvulography is not per- 
formed. This unsuspected aortic regurgitation may 
lessen the chances for anticipated good results fol- 
lowing mitral commissurotomy. No reliable method 
for demonstrating pulmonic insufficiency is avail- 
able, and although its presence in those patients 
exhibiting aortic regurgitation cannot be definitely 
excluded, its true incidence is probably much lower 
than usually believed. 


Isolated Right Ventricular Hypoplasia with Atrial 
Septal Defect: Occurrence in Three Members of a 
Family 


Marvin A. Sackner, Morton J. Robinson, John 
iTelwig, Jr., Philadelphia, Pa., William L. Jamison, 
iVashington, D. C., and David H. Lewis, Philadel- 

hia, Pa. 


With the rare exception of connective tissue 
‘placement of right ventricular myocardium, un- 
erdevelopment of the right ventricle as a clinical 
ntity has been related to tricuspid atresia or 
‘enosis, pulmonary atresia, and certain cases of 
ransposition. This report is concerned with 3 
embers of a family, ages 38, 22, and 12 years, 
whom right ventricular hypoplasia and a di- 
‘inutive chamber were not dependent on these 
aetors. One case was confirmed by necropsy, 
nother by thoracotomy. In association with atrial 
ptal defect, distinctive clinical and hemodynamic 
atures were observed. 
These patients were asymptomatie or had mild 
certional dyspnea until late in the clinical course 
hen right heart failure superyened, All showed 


cyanosis, secondary polycythemia, and cardiac en- 
largement. Systolic murmurs were heard over the 
sternum in 3 eases, diastolic murmurs in 2 eases. 
The electrocardiogram showed left axis deviation, 
left ventricular hypertrophy, and right atrial en- 
largement. A slight increase in pulmonary vas- 
cularity was noted on the chest roentgenogram. 
Cardiac catheterization demonstrated normal pul- 
monary artery pressure, no gradient across the 
tricuspid or pulmonic valves, and a bidirectional 
atrial shunt. There was a late diastolic plateau in 
the right ventricie which was approximately one- 
third systolic pressure. The angiocardiogram 
showed atna! tal defect and small right ven- 
tricle. 

This syndrome should be suspected in young 
adults with intracardiae shunt, right heart failure, 
and left ventricular hypertrophy. It is confirmed 
by hemodynamic evidence of atrial septal defect, 
normal pulmonary artery pressure, no gradient 
across the tricuspid valve, and restriction to filling 
of the right ventricle. 


Nitrous Oxide Release in Congestive Heart Failure as 
a Measure of Decreased Blood Flow to Tissues 


Herbert A. Saltzman, Walter T. Parkerson, 
Felice Manfredi,t Samuel J. Friedberg, and Her- 
bert O. Sieker, Durham, N. C. 


A slowed circulation and decreased blood flow 
to certain organs contribute to the pathogenesis 
of congestive heart failure. While measurements 
of circulation to single organs have been widely 
utilized, a method for estimation of body perfusion 
has not been applied to cardiac decompensation. 
Sinee nitrogen elimination rates have been shown 
to indicate blood flow to various body subdivisions 
in normal subjects, a modification of this technic 
using 15 per cent nitrous oxide was tested in 12 
edematous heart failure patients before and after 
anticongestive therapy as well as in 21 normal 
controls. After patients breathed the test gas, pure 
oxygen was respired until measurable amounts of 
nitrous oxide were no longer present in expired 
air. Turnover rates, which can be equated with 
blood flow to a unit volume of tissue, were deter- 
mined for each recorded subdivision of gas elim- 
ination. 

Twelve heart failure patients demonstrated sta- 
tistically significant decreases in turnover rates for 
subdivisions reflecting tissue gas release, with 
means of 0.17 before and 0.15 after successful 
diuretic therapy as compared to 0.25 and 0.22 for 
11 young and 10 elderly controls, respectively. 
These observations indicate that heart failure pa- 
tients eliminate nitrous oxide in an abnormal man- 
ner, which is not explained by the aging process 
or edema fluid retention. It is suggested that 
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these changes are due to reduced tissue blood flow 
or to as yet undefined factors. Such tests of inert 
gas elimination may be useful in studying cardio- 
vascular perfusion abnormalities. 


Geographic, Climatic, and Close Residence Effects on 
Streptococcal Recovery Rates: Relationship to Rheu- 
matic Fever 


Milton S. Saslaw, James M. Jablon, Sallie A. 
Jenks, Margaret Moss, and Madelyn Saul, Miami, 
Fla. 


Because attacks of rheumatic fever are preceded 
by infection with group A f-hemolytie strepto- 
cocci, epidemiologic study was done on captive 
and free children in different cities of Florida to 
determine (1) geographic (climatic) effects and 
(2) influence of close residence. Cities selected 
were Miami (25°46), Gainesville (29°38), and 
St. Augustine (29°54”) the first year and Mari- 
anna (30°45’"), Ocala (29°15’’), and Okeechobee 
(27°15’’) the second. One hundred children were 
sampled in captive and in free groups in each 
city. First-year studies were in December 1958- 
January 1959 and in May 1959; second-year 
studies in September-October and October-Novem- 
ber 1959 and in February and May 1960. In each 
city the same children were studied at each sam- 
pling. 

Except for the winter sample in St. Augustine 
and the September sample in Marianna, all captive 
groups yielded more f-streptococci than free 
groups. However, group A recovery rates showed 
no consistent correlation with freedom or captivity. 

Antistreptolysin-O titers were consistently higher 
in closed groups. Titers were higher when associ- 
ated with B-streptococeal recovery. Group A or- 
ganisms were associated with equally high titers 
in captive and free children. Group C also caused 
high titers. No seasonal correlations were evident. 

Neither rheumatic fever nor glomerulonephritis 
was observed in any participant during the studies. 
In Florida, in closed and open groups of children, 
at different latitudes and in different seasons, on 
occasion with temperatures below freezing, strepto- 
coecal recovery rates and antistreptolysin titers 
failed to provide any explanation for rheumatic 
attack rates. Comparison of greater geographic 
variation is urgently needed; a comparative study 
between Miami and places which report high rheu- 
matic fever rates is recommended. 


Significance of Active Ion Transport Across Large 
Blood Vessel Walls 


Philip N. Sawyer, Ignatius Valmont, Brooklyn, 
N. Y., David W. Harshaw, Philadelphia, Pa., Har- 
old Steinbaum, and Joel Levine, Brooklyn, N. Y. 


Previous studies have shown that disorders of 
blood flow through both large and small blood 
vessels may result from induced or spontaneou; 
tissue injury potentials in either the vessel wall o 
surrounding tissues. The results led to an addi 
tional hypothesis that the blood vessel wall mus 
ordinarily expend energy in the active transpor 
of ions to maintain transmural charge at a fixed 
level (possibly with the intima just negative wit! 
respect to both adventitia and the circulating 
blood) so that blood vessels remain patent. 

The flux of Na?2, Na?4, and Cl®® across th: 
membranized oxygenated canine aorta and ven: 
cava in vitro was measured, first, to test the possi 
bility that the blood vessel wall did actively mov 
ions and, second, to measure the rate of io: 
transport. : 

Evidence from over 1,000 experiments indicate 
that active ion transport probably does take plac: 
across the large blood vessel wall (aorta, ven: 
cava) in vitro. The energy to carry on the proces 
is apparently provided by both aerobie and an 
aerobic mechanisms since the loss of Oo frequent!) 
results in a reversal of ion flux across blood vesse! 
walls. It has also been shown that the inne: 
layers of the wall, predominantly the intima and 
subintimal layers, transport ions at 2 to 10 times 
the rate of the other layers of the aorta. Addi 
tional experiments have been performed at vary- 
ing temperatures to note temperature dependency 
of the ion transport mechanism. 

The available evidence indicates that the charge 
across the intimal interface is reversed from nega- 
tive to positive upon the establishment of anaero- 
bie conditions. It would appear plausible to relate 
ion fluxes to the maintenance of a P.D. across 
the blood-intimal interface in order to maintain 
the ionie equilibrium within the blood and thus 
prevent coagulation. 


Effects of Insulating the Ventricular Surfaces from the 
Body in Open Chest Electrocardiographic Studies 


J. J. Sayen, A. H. Katcher, and G. Peirce, 
Philadelphia, Pa. 


Epicardial and myocardial “unipolar” leads 
(heart to body surface; direct or eapacitor-coupled 
amplification) were obtained from exposed deg 
hearts supported by a pericardial cradle with 
saline-soaked packing beneath it to insure constant 
posterior mediastinal contact. When a thin shet 
of insulation between heart and cradle limited 
heart-body contact to the vascular pedicle, signs s 
from the ventricular surfaces, walls, or caviti : 
were large (range 20 to 40 mv.). Atrial surfac , 
cavity, and lead II QRS signals were small (< 
to 2 mv.). Removal of the insulation striking 
lowered all ventricular R waves, increased le: ! 
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mplitude, and reduced to small amplitude the 
mtials from ventricular surfaces contacting the 
eardium. 

pplication of 50 per cent procaine, 5 per cent 
|, heat, or cold to the epicardium produced 
lized changes of electrical activity restricted to 
ventricular surface and a few millimeters of 
erlying myocardium. The resultant electrocar- 
raphie changes were confined to the area of 
lication whenever it was isolated from the body 
posure or insulation). When the area was 
ight into contact with the body, there were 

‘espread reciprocal effects throughout the heart, 

ct effects in lead II, and attenuation of local 
als. Occlusion of medium-sized coronary 
iches produced electrocardiographie changes 

ited to the ischemie area but only if its surface 
isolated from the body. 

The nature and extent of the ventricular sur- 
faves eontacting the body grossly alter open chest 
“nnipolar” electrocardiograms. Ventricular sur- 
face insulation greatly simplifies “unipolar” lead 
representations of unevenly distributed electrical 
changes. “Unipolar” lead study of locally altered 
ventrieular electrical activity requires insulation of 
the overlying surface. 


Five-Year Follow-up Evaluation of Closed Mitral Val- 
vulotomy 


J. Gordon Scannell, John D. Turner, John F. 
Burke, and Farrokh Saidi, Boston Mass. 


The application of new technics to operation 
on the mitral valve makes it imperative to review 
the long-term results of closed mitral valvulotomy 
in order to provide a rational basis for open opera- 

as an initial procedure. The authors have 
wiied 100 consecutive patients who survived 
itral valvulotomy at the Massachusetts General 

pital between June, 1952 and December, 1954. 

low-up information at 5 years postoperatively 

heen obtained in the entire consecutive series. 
ative results were critically evaluated in terms 
ehabilitation and function, and the factors 
ibuting to the success or failure of closed 
\tion were critically examined. Three factors 
> sex of the patient, the presence of calcifica- 
ind extreme deformity of the valve, and finally 
‘nability to perform an adequate valvulotomy 
rtain cases—appeared to be the chief deter- 
nts of a poor result at 5 years. On this basis 
ithors propose a reasonable approach to open 
‘lotomy as an initial procedure in the treat- 

of mitral stenosis to improve the present 


of 60 per cent good to excellent results at 
iTS. 


Change of Serum Lipid Levels with Age: Five-Year 
Longitudinal Study 


Louis FE. Schaefer, New York, N. Y., Arthur G. 
Steinberg, Cleveland, Ohio, David Adlersberg, and 
Gilberto Ramirez, New York, N. Y. 


This investigation involves the re-examination 
of an ambulatory population 5 years after the 
first study. Twelve hundred persons in Staten 
Island, N. Y., from 2 to 72 years of age were orig- 
inally investigated and average lipid levels com- 
puted for 5-year age groups. All available partic- 
ipants in the study are being systematically 
recalled, and to date approximately one half have 
been re-examined. It has thus been possible to 
ealeulate the actual change with age for several 
different age groups over a 5-year period. 

The actual change with time was always in 
the same direction and of approximately the same 
magnitude for all ages in both sexes as the change 
which had been predicted from the original study. 
Confirmation of the following predicted trends in 
serum cholesterol level was obtained: in the fe- 
male, preadolescent decrease followed by an equiv- 
alent postadolescent increase, relative constancy 
from postadolescence to the mid-30’s, and marked 
inerease after age 35; in the male pre- and post- 
adolescent fall and rise of considerably less magni- 
tude than in the female, sharp increase from age 
20 to 40, and relative constancy after age 40. 

The average change of a group was not demon- 
strated by all individuals in the group. For ex- 
ample, the average change of 40 preadolescent 
females was from 210 mg. at age 8 to 193 mg. at 
age 13, but 11 of the 40 increased rather than 
decreased. Approximately 35 per cent of individ- 
uals in each age group moved in a direction 
opposite to the general trend. Usually this oppo- 
site movement occurred in persons with low levels 
if the subsequent change for the group was down- 
ward and in individuals with high levels if the 
subsequent group change was upward. 

It is possible that the age-change pattern of 
cholesteremia of an individual will provide a more 
accurate reflection of the presence or absence of 
abnormal lipid metabolism than the evaluation of 
a single lipid value at a given point in time. 


Effect of Compounds that Increase or Decrease Amine 
Activity on the Cardiovascular and Connective Tissue 
Systems 


Arthur L. Scherbel, Cleveland, Ohio 


The administration of drugs known to increase 
or to decrease amine activity influences the mani- 
festations of certain cardiovascular and connective 
tissue diseases. 


Amine oxidase inhibitors release numerous 
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amines, causing a number of clinical effects. Their 
action is predominantly central, although pe- 
ripheral effects occur. Central effects include psy- 
chomotor stimulation, sympathetic inhibition, and 
alteration in certain types of pain. Peripheral 
effects include stimulation of fibroplasia and spon- 
taneous healing of persistent mesenchymal lesions. 
The pharmacologic action of numerous unrelated 
compounds is altered or augmented. Clinical im- 
provement reported to occur in angina pectoris, 
essential hypertension, and Raynaud’s phenomenon 
is believed to be related to their central action. 
The healing of mesenchymal ulcers, sinuses, and 
fistulas complicating inflammatory disease of con- 
nective tissue is due to a direct effect on mesenchy- 
mal tissue. 

Compounds known to inhibit the amines also 
produce numerous clinical effects. The action of 
these compounds is predominantly peripheral, but 
central effects also occur. They inhibit mesenchy- 
mal inflammation and fibroblastic proliferation; 
clinically they alleviate vascular pain and lessen 
peripheral vasomotor tone. The effect on blood 
pressure is usually insignificant. 

These drugs are useful in the treatment of 
neuroreflex dystrophy, ischemic ulcers related to 
Raynaud’s phenomenon, and cluster and migraine 
headaches. They are now being investigated as 


suppressing agents for mesenchymal inflammatory 
reactions in allergic conditions and in certain 
connective tissue diseases. 


Anatomic, Clinical, and Hemodynamic Alterations in 
Thirty-Three Cases of Congenital Corrected Trans- 
position of Great Vessels 


Gerold L. Schiebler, Jesse E. Edwards, Howard 
B. Burchell, James W. DuShane, Patrick A. 
Ongley, and Earl H. Wood, Rochester, Minn. 


Thirty-three cases of congenital corrected trans- 
position of the great vessels are reviewed; 31 
patients had normally oriented organs (situs so- 
litus), and 2 patients had situs inversus. 

This anomaly, slightly more frequent in males, 
usually is associated with anomalies of the left 
atrioventricular valve, a ventricular septal defect, 
or both. Rarely, it may be an isolated finding. 

The diagnosis may be suggested electrocardio- 
graphically, particularly with 2:1 or complete 
atrioventricular block, absent or low-voltage R 
waves in aVp, Q waves in Vj, absence of Q waves 
in Vg, and a clockwise QRS spatial loop in the 
frontal plane. Thoracic roentgenograms may be 
helpful, especially when the pulmonary trunk is 
not clearly delineated in a cardiac contour with 
a narrow base. An enlarged left atrium with the 
above features increases the possibility of cor- 
rected transposition. 


Cardiae catheterization may be diagno: 
through eareful localization of the atrioventrie:|: 
and semilunar valves and of the great vessels in 
anteroposterior and lateral views. Inability to 
enter the pulmonary artery during right-h art 
catheterization is common; in these cases selec ive 
angiocardiography from the right ventricle ca: be 
diagnostie. 

The differentiation between ventricular s« 
defects with corrected transposition and isol 
ventricular septal defects is important, since o 
ation in eases with corrected transposition h: 
tendency to produce atrioventricular dissocia 
and may reveal a malformed, incompetent 
atrioventricular valve not readily repaired. 


Effect on Serum Lipid Levels.of Corn Oil Versus ure 
Oleic and Linoleic Acids in “Atherogenic-Thrombo- 
genic” Diets for Rats 


Robert F. Scott, Margaret M. deMaine, and 
Wilbur A. Thomas, Albany, N. Y. 


Various diets inducing “atherosclerosis” «and 
thrombosis in rats have been deseribed. Thiese 
atherogenic-thrombogenie diets utilize, among other 
ingredients such as cholesterol and propylthioura- 
cil, different naturally occurring fats to produce 
high serum lipids. In the current experiment cer- 
tain pure fatty acids were substituted for natural 
fat in one of these diets in an attempt to identify 
specifie dietary fatty acids influencing serum lipids. 

For 10 per cent corn oil in one type of athero- 
genic-thrombogenie diet, 10 per cent oleic acid was 
substituted. In another experiment a 7.5 per cent 
linoleic-2.5 per cent oleic acid mixture replaced 
10 per cent corn oil. Serum cholesterols, lipid 
phosphorus, and triglycerides were measured in 
50 rats. 

When 7.5 per cent linoleic-2.5 per cent oleic 
acid replaced corn oil in the diet, serum lipid levels 
fell between the “corn oil” group and the “oleic” 
group. Mean values for “corn oil,” “linoleic-oleic,” 
and “oleic” groups were, respectively, cholesterol 
(expressed as mg. per cent) 1,234, 1,668, and 
2,530; lipid phosphorus (as uM per ml.) 6.39, 8.37, 
and 14.19; triglycerides (as mg. per cent triolein) 
476, 531, and 991. 

It is perhaps to be expected that substitution 
of pure oleic acid for corn oil would result in 
higher serum lipid levels but surprising tha‘ in- 
creased concentrations of linoleic acid failed to 
result in lower levels. 


Atrial Enlargement in the Diagnosis of Heart D sease 


Ronald H. Selvester, L. Julian Haywood. and 
Donald E. Griggs, Los Angeles, Calif. 


The timed vectoreardiogram produces evi: °nce 
of both right and left atria] enlargement ~.uch 
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earl’ r than it ean be demonstrated by conventional 
elect. .cardiographie criteria because of greater 
amp fieation of P waves and a more graphic por- 
tray | of their time-phase relationships. 

T' rteen-lead electrocardiograms, spatial vector- 
eard grams, and timed vectoreardiograms were 
stud -d for atrial forces in 100 normals and 304 
pati its with heart disease (197 congenital, 107 
aeqi red). In all patients the diagnosis was estab- 
lishe by eardiae catheterization, surgery, or au- 
tops . Two separate components of the P wave 
(an -arly right and a late left atrial component) 
coul’ be identified in all but 4 timed vectoreardio- 
gras of the 361 subjects with sinus rhythm. 

Oi 124 patients with lesions that produce in- 
creased right atrial work clinically, 80 per cent 
(99) showed increased right atrial voltages (be- 
yond 0.05 mv. in the horizontal plane) and anterior 
and inferior deviation of the early component in 
their timed vectoreardiograms. Electrocardiograms 
demonstrated right atrial enlargement in only 12 
per cent (15). 

Of 137 patients with lesions that produce in- 
creased left atrial work clinically, 79 per cent 
(108) showed increased left atrial voltage (be- 
yond 0.05 mv. in the horizontal plane) and pos- 
terior and slightly superior deviation of the late 
component in their timed vectoreardiograms. Elec- 
trocardiograms demonstrated left atrial enlarge- 
ment in 29 per cent (40). 

When P waves were recorded by electrocardio- 
grams taken at 5 times normal amplitude, using 
orthogonal leads and the above criteria, the clinical 
correlation closely approximated that of the timed 
vectorcardiogram. Further study is indicated to 
see if like criteria can be established when this is 
done on standard 13-lead electrocardiograms. 


Comparative Studies of Acute and Chronic Effects of 
Digitalis in Cardiac Failure 


Arliur Selzer, San Francisco, Calif. 


In « group of 15 patients with left ventricular 
failur. in sinus rhythm, the immediate effects of 
1.25 » ». of digoxin were studied. The drug was 
admin -tered when major clinical manifestations 
of fa. ure were brought under control but failure 
was « idenced by gross hemodynamic abnormali- 
ties. 10 of the 15 patients digitalis produced 
mark: improvement in cardiac performance by 
inere: ing the eardiae output by 35 per cent (av- 
erage at rest and 32 per cent during exercise 
and |) lowering left atrial pressure 32 per cent. 
In th remaining 5 patients digoxin produced no 
detect le hemodynamic changes. Out of the 10 
patie: . in whom digitalis produced improvement, 
5 unc ‘went further study in which the chronic 
state. digitalization was compared with immedi- 


ate effects of digoxin. In 3 patients a study of 
the immediate effects was performed first, then 
digitalis was maintained at effective or subtoxic 
levels, and the study was repeated 3 weeks 
later. In 2 patients hemodynamic assessment of 
effective chronic digitalization was performed first, 
and the acute digoxin study was performed 3 
weeks after discontinuing digitalis. In all 5 pa- 
tients the best cardiac performance was observed 
immediately following administration of digoxin. 
During the state of chronic digitalization, findings 
were consistently at intermediate levels between 
those obtained in the nondigitalized state and those 
after digoxin. These results suggest that beneficial 
effects of rapid administration of digoxin may be 
more pronounced than those maintained perma- 
nently in properly digitalized patients. 


Right Ventricular Pulse Pressure Wave Patterns: Value 
in the Etiologic Diagnosis of Right Ventricular 
Hypertension 


Gonzalo D. Sepulveda, Moises B. Brodsky, Luis 
Bahamondes, and Jorge Ahumada, Santiago, Chile 


A study has been made of the value of the right 
ventricular pulse wave pressure contour in the 
differential diagnosis of pulmonic stenosis and 
pulmonary hypertension when the catheter could 
not be advanced beyond the pulmonic valve. An 
attempt was also made to differentiate the various 
types of pulmonary hypertension, namely, those 
with and without septal or pulmonary defects. A 
normal pulmonary pressure group-(ineluding pa- 
tients with pulmonary emphysema, congenital le- 
sions with left-to-right shunt, normals, ete.) was 
used as a control. 

Three different patterns were found: (1) the 
inverted U shape, present in all groups, but mostly 
in the control (85 per cent); (2) the inverted V 
shape, also present in all groups, but predomi- 
nantly in patients with pulmonie stenosis (60 per 
cent); and (3) the gable type contour, present in 
almost 70 per cent of the hypertensive group, in 
none of the controls, and in only 10 per cent of 
the pulmonie stenosis series. 

The normal U-shaped pattern was seldom found 
in patients with pulmonary hypertension without 
septal defect (15 per cent), while it was present 
in nearly 50 per cent of patients with pulmonary 
hypertension associated with right-to-left shunt. 

It is concluded that although the method shows 
some overlapping, it may be helpful in differential 
diagnosis. 


Diastolic Transmural Pressures and Paradoxic Pulse 
in Experimental Cardiac Tamponade 


Ralph Shabetai,t Noble O. Fowler, and Mosche 
Gueron, Cincinnati, Ohio 
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Earlier experimental work showed that negative 
transmural pressures could be measured from the 
ventricles when eardiae filling was impeded. In 10 
dogs the pleural and pericardial spaces were can- 
nulated, and cannulas were placed in the 4 cardiac 
chambers and in the aorta and pulmonary artery. 
The chest was closed, and reversible cardiae tam- 
ponade was produced. Measurements of intracar- 
diae and intrapericardial pressures were made. To 
study pulsus paradoxus, pressures were measured 
from the pulmonary artery and aorta together with 
those from the pericardial and pleural spaces. 

During cardiac compression negative transmural 
pressures were seen, first during diastole from the 
left ventricle and eventually from all chambers. 
With intrapericardial pressure of 20 mm. Hg, the 
transmural pressures from all chambers except 
the left ventricle (in which the transmural systolic 
pressure was positive) were negative throughout 
the cardiac cycle. These findings suggest that ven- 
tricular suction may develop when cardiac return 
is impaired by cardiac tamponade. 

Intrapericardial pressure of 10 mm. Hg caused 
a marked increase in the respiratory variation in 
the systemic and pulmonary arterial pulses. Dur- 
ing inspiration the systemic pulse was minimal, 
whereas the pulmonary arterial pulse was maximal. 
The respiratory variation in these pulses being 
opposite in direction suggests that the mechanism 
of pulsus paradoxus is not dependent on further 
decreased right heart filling during inspiration. 
The implication that these pressure changes reflect 
changes in flow and that during tamponade inspir- 
ation increases right ventricular flow and decreases 
that of the left ventricle awaits confirmation by 
direct flow measurements. 


Fibrin-Intermediates as Indicators of Thrombin Activ- 
ity in Vivo 


John R. Shainoff and Irvine H. Page, Cleve- 
land, Ohio 


A eold-precipitable and thrombin-coagulable 
protein, tentatively designated “eryoprofibrin,” 
was separated from plasma of rabbits treated with 
E. coli endotoxin. It was shown to contain fibrin- 
intermediates, consisting of fibrinogen that has 
lost only a portion of the peptides, cofibrins A 
and B, liberated during the conversion of rabbit 
fibrinogen to fibrin. On reaction with thrombin, 
fibrinogen and eryoprofibrin yielded the same 
amount of cofibrin B (0.9 mole per 220,000 Gm. 
of fibrin clot); however, eryoprofibrin yielded 30 
per cent less cofibrin A than did fibrinogen. Fi- 
brinogen yielded 1.0 mole of cofibrin A per 220,000 
Gm. of fibrin. The deficit of cofibrin A in pref- 
erence to cofibrin B provides evidence that eryo- 
profibrin consists of fibrinogen that has lost co- 
fibrin A by limited action of thrombin, because 


eofibrin A is liberated from fibrinogen by thro bin 
more rapidly than is cofibrin B. 

Only a small portion of the eryoprofibrin ould 
have been produced by action of thrombin ¢ :bse- 
quent to exsanguination, because the plasma con- 
tained only about one third of the cofibrin / that 
had been liberated from fibrinogen durin _ jts 
conversion to eryoprofibrin. Accordingly,  ryo- 
profibrin provides a valid measure of thr: abin 
activity in vivo, at least in endotoxin-treatec rab- 
bits. 

An average of 0.26 mg. of eryoprofibrin p: » ml. 
was obtained from plasma of endotoxin-tr ated 
rabbits, as compared with 0.04 mg. per ml. 0° nor- 
mal plasma. The demonstration of increased t! vom- 
bin activity after endotoxin treatment, as » iown 
by the amount of eryoprofibrin, implicates t: vom- 
bin in the mechanism of -fibrinoid deposition 


Susceptibility of Renal Hypertensive Rats to *yelo- 
nephritis and the Predisposition of Pyelonephritic 
Rats to Hypertension 


Alvin P. Shapiro and Jean L. Kobernick, Pitts- 
burgh, Pa. 


In previous studies we have demonstrated that 
(1) rats with experimental chronic pyelonephritis 
fail to develop hypertensive disease, (2) desoxy- 
corticosterone (DCA) hypertension in rats in- 
creases susceptibility to acute pyelonephritis, and 
(3) infection aggravates DCA hypertension. To 
clarify further the relationship between pyelo- 
nephritis and hypertension, 2 additional experi- 
ments have been performed: 

1. Forty-three per cent of 30 rats with renal 
hypertension produced by unilateral nephrectomy 
and clip of contralateral renal artery (mean 158 
mm. Hg) developed gross lesions of pyelonephritis 
2 weeks after inoculation of E. coli without renal 
massage, in contrast to only 13 per cent of 31 rats 
with unilateral nephrectomy alone (120 mm. Hg) 
and 8 per cent of 25 intact controls (113 mm. Hg) 
(p = .01). In a group sacrificed serially, quantita- 
tive bacterial counts 24 hours after inoculation 
were 10 to 100 times higher from the kidneys of 
hypertensive than from those of normotensive 
animals. 

2. Fifteen rats with chronic pyelonephrits and 
normal blood pressure were given repeated injec- 
tions of DCA at widely spaced intervals. 4 ‘ter $ 
months blood pressure reached 152 + 19 m»». Hg, 
while in 15 controls treated with DCA was 
126 + 19 (p = .001). A second group giver doses 
of DCA more rapidly showed blood press. ‘es of 
179 + 14 mm. Hg at 40 weeks; in contr: s the 
pressures were 147 + 27 (p = .01). 

It thus appears that pyelonephritie r: s, al- 
though normotensive, are more susceptible 0 hy- 
pertensive stimuli, while rats with horme al oF 
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1al hypertension are more susceptible to pyel- 
-phritis which may in turn aggravate the hyper- 
isive disease. These several observations taken 
ether could account for the varied clinical as- 
ts of the association between pyelonephritis and 
pertension in man. 


ect of Intravenous Fat Emulsions on Human Blood 
Viscosity 


Vartin A. Shearn and Aristides Gousios, Oak- 
d, Calif. 


[he effeet of intravenously administered fat 
ulsion on the viscosity of human blood was 
estigated because (w) hyperlipidemia in animals 
; been shown to result in increased blood vis- 
ity (Swank) and (b) increased blood viscosity 
s been implicated in the pathogenesis of throm- 
yosis. 
Other investigators have employed viscometers 
th tube lumens smaller than that required for 
uinar flow. Since major thrombotie episodes in 
n oceur in vessels of medium ealiber (coronary 
cerebral arteries, femoral vein, ete.), we de- 
termined blood viscosity by a simple, reproducible 
technie that utilized laminar flow, thus more aeccu- 
rately reflecting the situation in medium-sized ves- 
sels (Gousios and Shearn). The coefficient of varia- 
tion as determined by a 2-way analysis of variance 
on the first 103 determinations was 2 2 per cent. 
In 13 hospitalized subjects in the basal state, 
blood viscosity was determined in triplicate before 
and after injection of 600 ml. of an emulsion 
containing 90 Gm. of lipids. All sera became 
extremely turbid. In some instances the total blood 
lipid content increased 3-fold after injection of 
the emulsion. In spite of the magnitude of this 
rise, blood viscosity showed no significant change. 


reatment of Coronary Insufficiency with Isosorbide 
Dinitrate 


raniel A. Sherber and Ira J. Gelb, New York, 


} 


osorbide dinitrate (1, 4, 3, 6-dianhydro-sorbi- 
2, 5-dinitrate) was shown in laboratory tests to 
’ pharmacologic properties which separate it 
1 other available organic nitrates. In vitro 
bation with liver slices showed a rapid uptake 
he eompound by the liver cell but a slow rate 
1etabolism, which was confirmed by in vivo 
ial studies. Isosorbide dinitrate also caused 
inequivoeal increase in coronary blood flow of 
solated rabbit heart. 
n the basis of these studies, it was decided to 
late this drug clinically in the treatment of 
nary insufficiency. This report is a summary 
0! linieal experience with 40 patients, 24 males 


and 16 females. The duration of treatment ranged 
from 3 to 19 months. The usual dosage was 10 
mg. 4 times daily. The criteria of activity were 
decreases in the number and severity of anginal 
attacks. Thirty patients in the group demonstrated 
almost complete relief of the anginal syndrome 
with this medication. Ten experienced a consider- 
able degree of freedom from angina, although they 
occasionally required some sublingual nitroglycerin. 
Headache was the only complication with this 
compound but was relieved by reduction in dosage 
and/or salicylates. All patients except one were 
relieved of their angina. One patient experienced 
a recurrence of angina after 5 months of treatment. 
There was no change in the formed elements of 
the blood, the blood cholesterol, or blood sugar 
during the treatment. 


Antithrombotic Effects of a Monoamine Oxidase Inhib- 
itor (Hydrazine Derivative) 


Takio Shimamoto, Tokyo, Japan 


Recently we found that a small amount (0.1 to 
1.0 yg./Kg.) of epinephrine produces damage 
to the “silicone-like property” of blood vessels of 
rabbits (and men), inducing an abrupt swelling 
of endothelial cells, appearance of stickiness of 
these cells to platelets and leukocytes, formation 
of white thrombi, and at the same time an abrupt 
decrease in platelet count as well as an abrupt 
shortening in blood coagulation time. On the other 
hand, norepinephrine was found to be practically 
without effect. : 

Such phenomena were also shown to be produced 
by oral administration of cholesterol and some 
fatty substances and by intravenous injection of 
bacterial polysaccharide. 

A monoamine oxidase inhibitor (nialamide) was 
found to prevent such effects induced by epineph- 
rine, cholesterol, and pyrogenic substances. 

The long-term administration to rabbits of 10 
mg. of this monoamine oxidase inhibitor daily was 
found to prevent the appearance of atherosclerosis 
by cholesterol feeding. 


Importance of Free Fatty Acid as Energy Source for 
Myocardium in Perfused Rat Heart 


Joseph C. Shipp, Gainesville, Fla., and Lionel 
Opie, Boston, Mass. 


Studies in vivo by Bing have indicated a signifi- 
cant uptake of fatty acids by the normal myo- 
cardium. This report is a study of the uptake of 
C14-labeled palmitic acid in the isolated rat heart 
perfused for 30 minutes with a recirculated Krebs- 
Ringer bicarbonate medium containing 0.5 per cent 
human albumin and 0.4 mKq./L. of free fatty 
acid. Uptake of free fatty acid, lactate produe- 
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tion, residual and labeled heart glycogen, and the 
amount of label appearing in CO, and in tissue 
fatty acids were measured. 

The expected avidity of the myocardium for 
free fatty acid was evidenced by an uptake of 
8.3+0.6 (S.E.) »M./Gm. wet weight/hour; 46+7 
per cent of this appeared as CO, and 27+5 per 
cent as tissue fatty acid. None of the label was 
present in glyeogen. Cardiac glycogen decreased 
by half. Lactate production was adequate to ac- 
count for about half of the glycogen disappearance. 
Perfusions with glucose (5 mM.) and free fatty 
acid (0.4 mEq./L.), each alternately labeled with 
C14, showed that the uptake of both substrates was 
unaffected by the presence of the other. However, 
glucose conversion to CO, (20 per cent with glu- 
cose alone) was markedly reduced (1 to 2 per 
cent) when free fatty acid was present. In con- 
trast, the presence of glucose had no effect on the 
incorporation of C1* from palmitate into COs. 

These observations indicate the important differ- 
ence between substrate uptake and utilization. They 
confirm a major role of fatty acid as an energy 
source for the rat heart and strongly suggest that 
fatty acid is utilized preferentially when glucose 
and free fatty acid are present in physiologic 
concentrations. 


Arterial Embolism 


H. B. Shumacker and I. Mandelbaum, Indianap- 
olis, Ind. 


During a 7-year period, for one reason or an- 
other, 21 patients were not treated by direct ar- 
terial surgery. Mortality in this group was ap- 
proximately 20 per cent. Amputation was required, 
or the affected limbs were ischemic at the time of 
death in 62 per cent. Amputation was required in 
two thirds of the 6 cases of embolism to an im- 
portant artery supplying the upper extremity. 

During a 10-year period 81 patients with ische- 
mia of 107 limbs from embolism were treated by 
direct arterial surgery. Over-all mortality was 
about 20 per cent. Restoration of adequate circu- 
lation was markedly better (80 per cent). There 
was no relationship between mortality and the site 
of embolism or the operative procedure required 
for its correction. Mortality, which was definitely 
related to the underlying disease which resulted in 
embolism, was approximately 12 per cent in those 
with rheumatic heart disease and in those with 
arteriosclerotic heart disease with or without atrial 
fibrillation. It was slightly over 50 per cent, how- 
ever, in patients with recent myocardial infarction. 

The survival of limb with adequate circulation 
was also related to the underlying disease and to 
the age of the patient. Restoration of good cirecu- 
lation was accomplished in 84 per cent of the 


eases of rheumatic heart disease but in only about 
68 per cent of those with arteriosclerotic hea 
disease and myocardial infarction. It was possib ; 
to restore good circulation in many who we e 
treated one or more days after embolism and 
some after an even longer time interval. All t 
limbs were salvaged when there was no dist 
propagation of clot beyond the site of the emboli ;. 

Embolism to the aorta and peripheral arteri.s 
should with very rare exceptions be treated | y 
direct operative intervention as rapidly as possil 
after the onset of embolism. There seems lit 
justification for nonsurgical treatment except 
eases which are moribund or nearly so at the ti 
of examination. 


Surgical Treatment of Patent Ductus Arteriosus 


Harris B. Shumacker, Jr., and George Kais«’, 
Indianapolis, Ind. 


Experiences since January, 1949 have been re- 
viewed with the aim of evaluating surgical treat- 
ment of patent ductus arteriosus when it occurs 
as an isolated, uncomplicated lesion, when compli- 
cated by infection, recurrence from previous oper- 
ation, or pulmonary hypertension, and when 
associated with various other cardiovascular ab- 
normalities. In 220 cases of isolated patent ductus 
arteriosus, there was no mortality in the typical 
case without known pulmonary hypertension, end- 
arteritis, or recurrence. One patient with recur- 
rent ductus and endarteritis died shortly after 
thoracotomy was performed. The other patients 
with endarteritis or recurrence did well. 

Thirty-four patients had mild or moderate pul- 
monary hypertension. One died postoperatively 
during bronchoscopy for atelectasis. Thirty-three 
had hypertension of systemic or near-systemic mag- 
nitude. In general, there were difficulties with only 
one clinical situation: systemic pulmonary hyper- 
tension, a small heart showing right ventricular 
hypertrophy, a large pulmonary trunk, and prox- 
imal branch arteries with clear lung fields. With 
the exception of 4 cases, all the patients did well, 
including a number with angiographic reversal of 
flow and one with clubbing of the toes and left 
hand. 

Fifty-four eases had other associated lesions. 
There was no operative fatality in 21 cases of 
coarctation and patent ductus, although one } 
tient with the same double lesion ultimately di» 
after initially successful treatment for rupture ¢ 1 
to bacterial endarteritis. Fifteen of 19 patie ts 
with an associated ventricular defect survived. 1 
4 patients who died were desperately ill infar:s. 
The poorest prognosis was in those patients hav 
a large ventricular septal defect, patent duc 
arteriosus, and coarctation. Only one of 7 of th s 
patients has survived. 
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trolled Study of Streptococcal Pharyngitis in Chil- 
ren: Factors Related to the Attack Rate of Rheu- 
iatic Fever 


lan C. Siegel, Gene H. Stollerman, and Eloise 
2. Tohnson, Chicago, Ill. 


he attack rate of rheumatic fever in the general 
« iatrie population following sporadic strepto- 
‘al pharyngitis is not known. A controlled 
ly has been in progress during the past 4 
rs to define the relative risk of giving or with- 
ling antibiotics in the management of pharyn- 

s in a pediatrie clinie population in Chicago. 

:-vious observations indicated a low incidence of 
rhoumatie fever in this group. 

hildren with pharyngitis and a positive throat 
culture for B-hemolytie streptococci were divided 
by random selection into either a benzathine peni- 
cillin treatment group or a symptomatically treated 
control group. Twenty-five hundred children with 
nasopharyngitis were examined, of which 1,200 
(47 per cent) harbored B-hemolytic streptococci. 
Forty-one per cent harbored group A strains. 
These 1,200 patients with positive cultures were 
equally divided into a treated and a control group. 
Among 600 patients in the control group, there 
were 2 eases of rheumatic fever (.33 per cent) 
and 1 ease of acute nephritis (.17 per cent). No 
similar complications oceurred in the penicillin- 
treated group. 

In view of the low rheumatic fever attack rate 
in the control group, the clinical, bacteriologic, and 
immunologie features of the streptococcal disease 
encountered were compared to epidemic control 
groups in a military population which had a rheu- 
matie fever attack rate of 2.8 per cent according 
to previously published reports. This analysis 
indicated that the streptococcal disease was consid- 
erably milder in the children’s group. In only 85 
of 600 control patients in the children’s group was 
the illness comparable by clinical, bacteriologie, 
and immunologie eriteria to the infections of the 
military eontrol group. The attack rate of rheu- 
matic fever in this group of 85 children was 2.8 
per cent. The results indicated that the risk of 
developing rheumatie fever following sporadic 
nasopharyngitis in a given pediatrie population is 
con:itioned by the virulence of the streptococcal 
dise se encountered. 


Ant':oagulant Therapy in Syndromes of Intermittent 
Foal Cerebral Arterial Insufficiency: Follow-up and 
C nparison of Treated and Untreated Cases 


l, bert G. Siekert, Clark H. Millikan, and Jack 
P. | hisnant, Rochester, Minn. 


/ ving the years 1954-1959 inclusive, a large 
' of patients with episodes of focal cerebral 
al insufficiency was treated with anticoagulant 


therapy. These syndromes of vertebral-basilar and 
carotid arterial system insufficiency, previously 
described by the authors, consist of episodes of 
focal cerebral ischemia lasting 15 to 30 minutes 
with the patient normal between episodes. 

The sample to be reported on consists of 103 
continuously treated cases and 85 untreated or 
intermittently treated cases. They have been fol- 
lowed from 1 to 5 years. 

Of the patients who received such therapy con- 
tinuously from the time the diagnosis was estab- 
lished, 85 (83 per cent) remained symptom free; 
5 (5 per cent) continued to have attacks without 
producing cerebral damage, and 7 (7 per cent) 
suffered a severe stroke, of whom 4 (4 per cent) 
died, all of cerebral hemorrhage. The remaining 
died of noncerebral causes. 

Of the patients who never received anticoagulant 
therapy or who received it only briefly, 36 patients 
(43 per cent) remained asymptomatic; 15 (18 per 
cent) continued to have attacks without producing 
cerebral damage, and 30 (36 per cent) suffered a 
severe stroke, of whom 9 (11 per cent) died, 2 
(2 per cent) from intracerebral hemorrhage. The 
remaining died of noncerebral causes. 

These results suggest that anticoagulant therapy 
has a definite place in the treatment of carefully 
selected patients with intermittent focal cerebral 
arterial insufficiency. 


Effect of Variations in Cardiac Output and Diastolic 
Filling Period on the Mitral Diastolic Gradient 


Leonard M. Silverman, Philip Samet, William 
H. Bernstein, Miami Beach, Fla., and Robert S. 
Litwak, Miami, Fla. 


The magnitude of the mitral diastolic gradient 
varies inversely with the diastolic filling interval 
in patients with mitral stenosis and atrial fibrilla- 
tion; the gradient is also a function of the size of 
the mitral valve and the cardiac output. Since 
both heart rate and output may be increased dur- 
ing exercise, it is difficult to differentiate between 
the effects of these 2 parameters on the mitral 
diastolic gradient during exercise. Such differenti- 
ation was attempted in 8 patients with mitral 
stenosis and atrial fibrillation studied by right and 
left heart catheterization at rest and during exer- 
cise. A beat-by-beat analysis was made of the 
diastolic gradient and filling interval at rest and 
during steady-state exercise, and these 2 variables 
were plotted against each other. 

In 7 of the 8 subjects the exercise gradients 
were larger than the resting gradients at corre- 
sponding diastolic intervals. However, consider- 
able variation was observed in the magnitude of 
the exercise output increment in these 7 patients. 
These data demonstrate that the elevation in the 
mitral gradient during exercise is not entirely a 
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function of the heart rate. It is postulated, there- 
fore, that tachyeardia induced by pharmacologic 
agents such as atropine (unless accompanied by an 
increase in flow) is not the hemodynamic equiva- 
lent of exercise-induced tachyeardia. 


Age Trends in the Electrocardiogram of “Healthy” 
Men and Women 


Ernst Simonson and Henry W. Blackburn, Min- 
neapolis, Minn. 


QRS and T deflections were measured in 12- 
lead electrocardiograms of 649 healthy men and 
311 healthy women, a total of 55,000 measure- 
ments. The mean figures in 4 age groups were 
compared: third decade (115 men, 104 women), 
fourth decade (110 men, 65 women), fifth decade 
(214 men, 65 women), and sixth decade (210 men, 
77 women). The difference in sample size of sexes 
was corrected in the statistical treatment. Relative 
body weight was close to normal (100 per cent) 
in all groups. There were a greater number of 
significant electroeardiographie differences with 
age, 26 in men and 10 in women, and the differ- 
ences were larger in men than in women. The 
amplitudes most representative for general QRS 
and T voltage (lead II, [QRS and ST for the 
frontal plane), lead V. (largest negative QRS 
deflection), and V, (largest positive QRS deflec- 
tion for the horizontal plane) decreased with age 
but more so in men (both absolutely and in per- 
centage of the values for the youngest age group). 
The differences in the decrease of QRS and T 
amplitudes between men and women were statis- 
tically significant. The finding of more pronounced 
electrocardiographic age trends in men than women 
supports the concept that these trends may be 
related to greater coronary atherosclerotic changes 
with age in men (established in autopsy material) 
and to the higher coronary death rate for males. 
Analysis of electrocardiographie age trends may 
provide a sensitive index of the prevalence of clin- 
ically latent coronary atherosclerosis in popula- 
tions. 


Technic for Taking Down Pott’s Anastomosis: Ex- 
periences in Three Cases Undergoing Corrective 
Surgery for Tetralogy of Fallot 


Howard D. Sirak and Don M. Hosier, Columbus, 
Ohio 


A patent aorticopulmonary anastomosis pre- 
viously established for palliation has been a serious 
obstacle to the definitive open heart correction of 
tetralogy of Fallot. The location of the anas- 
tomotie site and the inevitable postoperative scar 
involving the great vessels and adjacent structures 
make the surgical approach through any of the 
conventional open heart incisions very difficult. 


Furthermore, the extreme vascularity of adhesioy s 
in the left pleural space makes dissection throu 
this area undesirable. 

To overcome these inherent difficulties, a n 
approach has been devised. After the patient } 
been anesthetized and rendered hypothermic | 
C.) by immersion, the anastomotic area is « »- 
proached via a small posterior mediastinoto 
incision. The hypothermia provides the necesss 
protection from anoxia in the interval after ¢] 
ing the shunt while preparations are being m: 
for the corrective portion of the operation. Af 
the posterior incision is closed, the patient 
turned on his back, reprepped and draped, and ; 
routine open heart correction via a median stern: t 
omy is undertaken. A heat-exchanger in the veno is 
circulation is used to restore the patient’s temp 
ature to normal while the repair is being acc 
plished. 


Segmental Replacement of the Superior Vena Cava 
with Tracheal Homografts 


Eugene B. Sive, Callisto Danese, Robert Bower, 
and John M. Howard, Philadelphia, Pa. 


A method has been developed for successful 
segmental replacement of the superior vena cava 
by tracheal homografts. Seven dogs out of an 
initial group of 10 are still alive with patent 
tracheal homografts for periods of time varying 
between 2 and 7 months. The pateney of the 
tracheal grafts has been evaluated by serial veno- 
grams. Two dogs expired approximately 3 weeks 
after surgery, and autopsy revealed that a 
thrombus at the suture line in each instance was 
the cause of occlusion of each of the grafts. The 
third dog that died had complete degeneration of 
the mucosa with occlusion of the tracheal graft. 
Seventy per cent of the tracheal grafts are cur- 
rently patent in comparison with the venous homo- 
graft series, in which only 4 grafts are open out 
of an original 17 dogs operated on (24 per cent), 
and the aortic homograft series, in which only one 
graft is patent out of an original 11 (9 per cent). 
All grafts are closed in both the venous homograft 
(nonsuture coupling technic) series and the plastic 
prostheses series. A suitable commercial prosthesis 
incorporating the properties of the trachea seems 
to lend itself to a more uniformly successful re- 
placement of the superior vena cava. 


Hyperlipemia: Types and Differential Diagnosis 


Burton S. Sklarin, Winnifred Seegers, and K wrt 
Hirschhorn,t New York, N. Y. 


Hyperlipemia may be defined as an elevai.on 
of serum triglyceride. This elevation may be ri- 
mary or secondary to other disease entities s ich 
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diabetes mellitus, nephrotic syndrome, hypo- 
oidism, or biliary obstruction. The primary 
many of the secondary hyperlipemias are due 
inability to clear ingested fat from the serum 
quately. This inability may be the result of 
f 2 possible conditions: a total or relative ab- 
ce of funetional lipoprotein lipase, or alterna- 
‘ly, although adequate quantities of the normal 
yme may be present, the mechanism for acti- 
ing it is deficient. We have been able to dif- 
entiate between these 2 causes of hyperlipemia 
measuring the response to intravenous heparin. 
this method we have established that primary 
essential hyperlipemia may be subdivided into 

least 2 different disease entities, each due to 1 

the above-mentioned causes. 

\Ve have also studied a series of patients with 
vyxedema, all of whom had hyperlipemia and 
layed clearing of ingested fat. These patients 
esponded readily to intravenous heparin and 
therefore had adequate lipoprotein lipase but di- 
minished ability to activate this enzyme spontane- 
ol ly. 

Other diseases causing secondary hyperlipemia 
ave now under study. 


Transformation Reactions Among Streptococci 


ITutton D. Slade* and Dennis Perry, Chicago, 


Ill. 


Previous investigators have demonstrated the 
resistanee to genetic transformation possessed by 
the serologie groups of streptococci. No positive 
results were obtained. 

in this investigation, however, it was found that 
croup H streptococci are transformed to strepto- 
mycin resistance when subjected to DNA extracts 
from homologous or heterologous species of strep- 
tomyein-resistant streptococci. Certain nontrans- 
fo: mable strains were found to act as DNA donors 
but not as DNA receptors. 

number of strains from groups A, B, C, D, G, 
and viridans streptococci were tested. Only 
ip H and eertain viridans strains could be 
sformed to streptomycin resistance. 
he number of transformants which occurred 
nded on the concentration of DNA present. 
roup A DNA extract was found to be active 
concentration of 10° ng./ml., while maximum 
sformation occurred at 10-1 to 10%g. of 
\/ml. The rate of transformation for the 
ns tested varied from 10-19 for a group H 
n to 10-° for a viridans strain. 
ie lack of transformation by certain strepto- 
ei may be either physical or genetic. The cell 
Ww: | or eytoplasmie membrane may be a barrier 
to ie entrance of DNA into the cell. The use of 
st’ tanees known to affect cell permeability did 
nt inerease the transformation rate of group H or 


allow transformation in those negative strains 
tested. 

Experiments are in progress to determine wheth- 
er this is a genetic phenomenon. 


Abnormalities in Blood Coagulation in Patients with 
Congenital Heart Disease 


Sheldon J. Slodki, Irving A. Friedman, Charles 
L. Pifer, Egbert H. Fell, and Benjamin M. Gasul, 
Chicago, Ill. . 


The blood coagulation characteristics of 45 pa- 
tients with congenital heart disease of varying 
severity, both cyanotic and noncyanotic types, have 
been studied. The primary group of tests con- 
sisted of bleeding time, tourniquet test, clot re- 
traction, prothrombin time, prothrombin consump- 
tion, clotting time, and platelet count. Only one 
of the patients studied was felt to have chronic 
hepatic dysfunction secondary to the cardiac lesion. 
Twenty-four of the patients studied were opera- 
tive candidates and ultimately had surgical correc- 
tion of their cardiac lesions. In those patients 
showing significant abnormalities, additional stud- 
ies were performed, including thromboplastin gen- 
eration technics. 

The bleeding time was prolonged in 23 patients, 
most frequently in those with aortic stenosis, 
coarctation of the aorta, ventricular septal defect, 
and tetralogy of Fallot. The tourniquet test was 
slightly positive in only one of the patients with 
prolonged bleeding time and in none of the others. 
The clot retraction was found to be impaired in 5 
of the patients with prolonged bleeding time and 
in one patient with a normal bleeding time. The 
prothrombin time was abnormal in 13 patients 
and was not consistently associated with a pro- 
longed bleeding time (occurring in only 7 in- 
stances). The prothrombin consumption was bor- 
derline in only 3 cases, 2 of which had associated 
prolonged bleeding time. The clotting time was 
slightly prolonged in only one case and was asso- 
ciated with both poor clot retraction and a pro- 
longed bleeding time. The platelet count was 
normal in all patients. The prothrombin time 
abnormalities were never severe (all were found to 
be just above normal limits). The etiology of the 
prolonged bleeding time in the absence of other 
significant coagulation defects in this group of 23 
patients is at present unknown. It would appear 
that a qualitative platelet dysfunction or vascular 
defect is associated with some forms of congenital 
cardiac lesions. 


Hemodynamic Changes in Man Following Reserpine 
and 1-Norepinephrine 


Harold Smulyan, Robert Eich, Richard Cuddy, 
and Richard Lyons, Syracuse, N. Y. 
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In order to understand the actions of reserpine, 
2 eardiae output measurements by the indicator- 
dilution technic were done one day apart on each 
of 31 labile hypertensives. Four hours prior to 
the second study 14 patients received 2.5 mg. of 
reserpine intramuscularly, and 17 received saline. 
Random selection of patients made the groups 
comparable regarding age, blood pressure, total 
peripheral resistance (T.P.R.), and pulse. Because 
3 eases whose cardiac outputs were over 11 L./min. 
received reserpine, the mean cardiac output of 
this group was 0.8 L./min. higher than the con- 
trols. Following reserpine blood pressure, cardiac 
output, T.P.R., and pulse fell, but only the mean 
blood pressure fall was significant. Two definite 
responses to reserpine were noted. For those 
whose T.P.R. was over 1,200 dynes/sec./em. (11 
controls, 8 treated) there was a significant fall in 
mean blood pressure of 20 mm. Hg and in 
T.P.R. of 427, compared to controls, but no 
change in cardiae output or pulse. The remain- 
der, below 1,200, showed a drop in mean blood 
pressure of 11 mm. Hg secondary to a significant 
fall in cardiac output of 3.58 L./min. and a rise 
in T.P.R. of 316. Sixteen patients were restudied 
following a 10-minute infusion of 7.5 pg./min. of 
l-norepinephrine. All patients showed a rise in 
T.P.R., but there was no difference in the percent- 
age rise between the 9 controls and 7 treated eases. 

Intramuscular reserpine therefore lowers the 
blood pressure by (1) vasodilating if the T.P.R. is 
elevated and (2) lowering the cardiac output in 
the presence of vasodilation. It does not appear 
to inhibit the vasoconstrictor effect of I-norepi- 
nephrine. 


Prognosis of Essential Hypertension Treated Conserva- 
tively 


Maurice Sokolow and Dorothee Perloff, San 
Francisco, Calif. 


A study was initiated of 617 consecutive patients 
seen between 1946 and 1953 to determine the 5- 
year survival of patients with essential hyperten- 
sion treated by conservative measures. Of these, 
51 were lost, and 137 were later excluded because 
they were found to have secondary hypertension, 
because potent medical treatment had been given, 
or because they had subsequent sympathectomy. 

The initial status, reeorded on IBM ecards, in- 
cluded data on sex, age, level of blood pressure, 
presence and degree of fundal, cardiae (clinical, 
x-ray, electrocardiogram), renal, and cerebral ab- 
normalities. The 5-year survival was related to 
these factors individually and in various eombina- 
tions. 

The results on the 439 remaining patients showed 
that 65 of the 143 men survived 5 years (45 per 
cent), while 213 of the 296 women (72 per cent) 


survived 5 years. This decreased survival in men 
was related in part to the greater severity of thcir 
disease on registration. Progressive decrease in 
yearly survival was found with increments of 
initial blood pressure, cardiac size (x-ray), deg: 
of left ventricular hypertrophy (electrocard : 
gram), and fundal changes. Early deaths in |: 
tients with good initial status were primarily 
to atherosclerosis or noneardiovascular caus’s, 
There were a few long survivals among patie: {: 
with poor initial status. 

In conclusion, prognosis may be related to | 
initial status with the exception of unpredicta’ | 
atherosclerosis. These data on the survival 


patients treated conservatively may be used s) 
sequently for the evaluation of intensive therapy 


Duration of S V, as an Index of Left Ventricu! 
Hypertrophy 


Louis A. Soloff, Philadelphia, Pa. 


It has recently been suggested that the durati 
of S V, can establish the diagnosis of left ventric: 
lar hypertrophy. To test this hypothesis, the 
clinical, radiologic, and electrocardiographie find- 
ings in 91 subjects with 8 V, 0.06 second or 
longer were analyzed. Of these 91, 29 had con- 
ventional findings of left ventricular hypertrophy. 
Of these 29, 5 had left bundle-branch block, 5 
myocardial infarction, 4 nonspecific electrocardio- 
graphie abnormalities, 3 minimal intraventricular 
conduetion delay, and 2 right bundle-branch block. 
In 4 with myocardial infarction, 5 with nonspecific 
electrocardiographie abnormalities, one with intra- 
ventricular conduction delay, one with pulmonary 
disease, and 10 with benign hypertension, there 
was no other evidence to suggest left ventricular 
hypertrophy, while in 21 there was no other evi- 
dence to suggest cardiac disease. 

Isolated prolongation of the duration of S V; 
is an unreliable sign of left ventricular hyper- 
trophy. 


Electrocardiogram in Subjects with Thick Left Ventric- 
ular Walls 


Louis A. Soloff, Philadelphia, Pa. 


Left ventricular hypertrophy refers specifically 
to a thick left ventricular wall. Such thickness 
cannot be measured directly by conventional clii- 
ical methods. This term has been regarded 
anatomie cardiac literature as synonymous with : 
heavy heart or a heavy left ventricle. Howeve’, 
if radial spread of ventricular activation tak s 
place, such findings are not the same from tie 
electrocardiographic standpoint. Moreover, le 
ventricular wall thickness determined in the livir 
subject by the technic of angiocardiography is n t 





ABSTRACTS OF THE 33RD SCIENTIFIC SESSIONS 815 


i ntical with that found at necropsy, and there is 
» constant relationship between the 2. These 
¢ iferenees may partly explain the difficulties in 
t « electrocardiographie diagnosis of left ventricu- 
| « hypertrophy. Thus, an attempt was made to 
y late the electrocardiogram to left ventricular 
\ ill thickness in living patients. The study was 
| sed on 20 consecutive subjects whose angiocardi- 
rams showed thick left ventricular walls. Four 
d coarctation of the aorta, one congenital aortic 
-' nosis, and the other 15 rheumatic heart disease. 
There was no constant relationship between the 
ickness or degree of thickness of the left ven- 
icular wall and left ventricular activation time, 
JRS voltage, or T-wave findings. The most con- 
stent findings (but not universal) were increased 
tage and T-wave abnormalities. It is sug- 
eested that prolonged activation time may be re- 
ated to decreased electrical velocity rather than 
inereased distance. 


Ventricular Premature Beats Diagnostic of Myocardial 
Disease 


Louis A. Soloff, Philadelphia, Pa. 


Ventricular premature beats are the most fre- 
quent cause of cardiac arrhythmias in man. They 
occur in otherwise normal hearts as well as in dis- 
eased hearts. Their origin and spread of activation 
are unknown. For these reasons it is generally 
thought that there is nothing characteristic in a 
premature ventricular beat which makes it possible 
to recognize underlying heart disease. One excep- 
tion is that type of beat which assumes the pattern 
of myoeardial infarction. It is possible, however, 
that premature beats in their passage through 
diseased muscle may become diagnostically de- 
formed. To test this hypothesis, the electrocardio- 
grams of 1,000 subjects were reviewed for the pres- 
ence of ventricular premature beats. The contours 
oi the premature beats were classified and related 

) the presence or absence of underlying heart dis- 
use. 

Of 96 subjects with premature beats, 46 had 

niform depolarization characterized by slurring 
ich was greatest at onset and by typical sec- 
lary T-wave changes. Seventeen occurred in 
erwise normal hearts and 29 in diseased hearts. 
ifty had premature beats with bizarre forms 
depolarization, repolarization, or both. Depo- 

: ization showed irregular slurring and notching. 

‘ polarization simulated coronary changes or de- 
med §-T segments sharply demarcated from the 
vave. Four had Q waves of myocardial infare- 
1. Forty-six of these 50 had other electrocardi- 
aphie abnormalities. The other 4 had definite 
ieal evidence of cardiac disease. 

‘he contour of ventricular premature beats fre- 


quently gives clues to the presence of underlying 
heart disease. 


Diagnostic Value of Glyceryl Trinitrate in the Dif- 
ferentiation of Various Cardiovascular Disorders 
Causing Pulmonary Hypertension 


Leonard S. Sommer and Ignatios J. Voudoukis, 
Miami, Fla. 


The effect of sublingual glyceryl trinitrate on 
pulmonary hypertension was recently studied in 
patients with left ventricular disease. A  pul- 
monary arterial hypotensive effect was demon- 
strated in individuals with (1) systemic hyperten- 
sion associated with left ventricular failure; (2) 
coronary arteriosclerosis with angina pectoris and/ 
or left ventricular failure; and (3) increased left 
ventricular work secondary to aortic stenosis in- 
sufficiency or mitral insufficiency. This hypoten- 
sive response was associated with relief of coexis- 
tent anginal pain. Our own studies in patients 
with these disorders are in accord, and we have 
extended our observations to individuals with other 
causes of pulmonary hypertension, namely, mitral 
stenosis, pulmonary heart disease, and congenital 
heart disease. Preliminary data suggest that the 
pulmonary circulation responds to glyceryl trini- 
trate differently in those with left ventricular fail- 
ure from those who have pulmonary hypertension 
without left ventricular failure. Patients with 
aortic stenosis and cardiae decompensation with or 
without angina pectoris and those with mitral in- 
sufficiency respond with marked reduction in pul- 
monary artery pressure with no significant sys- 
temie hypotension. On the other hand, patients 
with mitral valve obstruction, primary pulmonary 
disease, or pulmonary vascular disease associated 
with congenital cardiac anomalies demonstrate rela- 
tively fixed pulmonary hypertension unresponsive 
to glyceryl trinitrate administration. 

Our results lead us to believe that the differen- 
tial response to nitrates may be useful in the 
diagnosis of primary cardiovascular disorders re- 
sulting in pulmonary hypertension. Studies are 
now also in progress with a parenteral preparation 
having nitrate-like properties. 


Collateral Arterial Channels in the Living Human 
with Coronary Artery Disease 


F. Mason Sones, Jr., and Earl K. Shirey, Cleve- 
land, Ohio 


Cine-coronary-arteriograms, performed by selec- 
tive opacification of individual coronary arteries, 
have been used to demonstrate the location and dis- 
tribution of intercoronary collateral channels in 
more than 400 patients in whom coronary artery 
disease was suspected. 





816 ABSTRACTS OF THE 33RD SCIENTIFIC SESSION 35 


There is extreme variation in the development 
of such channels. In some patients no collateral 
vessels have been demonstrated 10 months to 3 
years after total occlusion of a major artery. In 
others, such channels are easily demonstrated 
before complete obstruction of a primary source 
of flow has occurred. In no instance has inter- 
coronary flow been seen in a_ patient without 
clearly demonstrable obstruction in a proximal seg- 
ment of the vessel receiving the flow. 

Following pericardial poudrage, extracoronary 
collateral channels have not been demonstrated by 
heavy selective opacification of internal mammary 
arteries in patients with total occlusion of one coro- 
nary artery, even though naturally occurring inter- 
coronary collateral vessels may be seen arising 
from another partially obstructed vessel. 

No reliable objective relationship has been dem- 
onstrated between the number and severity of oc- 
clusive lesions in major arteries, the presence or 
absence of collateral channels, and the degree of 
functional disability caused by angina pectoris. 


Frequency of Coronary Thrombi as Related to Dura- 
tion of Survival from Onset of Acute Fatal Episodes 
of Myocardial Ischemia 


David M. Spain, Brooklyn, N. Y., and Victoria 
A. Bradess, Valhalla, N. Y. 


Over 1,000 consecutive autopsies on sudden or 
relatively sudden deaths from coronary atheroscler- 
osis with acute myocardial ischemia were analyzed 
for fresh and recent coronary thrombi. Of these 
368 were observed so that the duration of survival 
from the onset of the acute episode was known. 
Similarly studied were 200 consecutive autopsies on 
hospital deaths from acute myocardial infarction 
patients who had survived at least 24 hours after 
the onset of the acute episode. The cases were 
divided into 3 groups: those that had survived less 
than 1 hour, 1 to 24 hours, and over 24 hours. 
Fresh or recent coronary thrombi were found in 
49 (16 per cent) of 303 cases surviving less than 
1 hour, in 24 (37 per cent) of 65 cases surviving 
1 to 24 hours, and in 109 (54 per cent) of 200 
surviving over 24 hours. 

Increased frequency of fresh thrombi accom- 
panied increases in the duration of survival from 
the onset of the acute episode. These findings 
would indicate that coronary thrombi may perhaps 
play only a secondary role in the precipitation of 
acute myocardial ischemic episodes. 


Report on the Treatment of Three Patients with 
Aortic Insufficiency and Ventricular Septal Defect 
by Plication of a Prolapsed Aortic Valve Cusp 


Frank C. Spencer, Henry T. Bahnson, and 
Catherine A. Neill, Baltimore, Md. 


A new surgical technic has recently been used {») 
correct aortic insufficiency from a prolapsed val 
cusp in 3 patients with a ventricular septal def 
(ages 8, 9, and 9 years). The insufficiency beg: 1 
at 4 to 6 years of age and progressively increase: 
the diastolic pressure before operation was'40 m 
Hg or less. 

At operation with cardiopulmonary bypass t 
findings were similar in all 3 patients. The rig 
coronary cusp was greatly enlarged so that 
prolapsed downward into the ventricular sept 
defect, no longer coapting with the other 2 aor 
cusps. After the ventricular septal defect w 
closed through a right ventrieulotomy, the aor 
was incised to expose the aortic valve. The elo 
gated prolapsed cusp was shortened by “plicatin; 
12 to 14 mm. of the margin of the cusp with s 
tures placed through Teflon fabric, after which t! 
cusp coapted with the other 2 eusps. Two su 
viving patients, one with a grade I diastolic mu 
mur, have diastolic pressures over 70 mm. H 
Studies with a pulse duplicator of the aortic val 
from one patient who died clearly showed t! 
mode of development of the insufficiency and ji 
correction with the plicating sutures. 


Incidence of Coronary Artery Disease at Necropsy in 
a Community of 30,000 


Ralph E. Spiekerman, John T. Brandenburg, 
Richard W. P. Achor, and Jesse E. Edwards, 
Rochester, Minn. 


The high rate of necropsy in deaths among resi- 
dents of Rochester, Minnesota, provided a unique 
opportunity to study the prevalence of coronary 
artery disease and its frequency as a cause of 
death in the whole community of approximately 
30,000. From 1947 through 1952 necropsies were 
performed after 965 (73 per cent) of 1,326 total 
resident deaths, including 691 (67 per cent) of 
1,026 deaths of persons more than 19 years of age. 

Coronary artery disease caused death in 221 pa- 
tients (23 per cent of all necropsies and 32 per 
cent of adult necropsies). These 221 (all adults 
comprised 40 per cent of men necropsied and 22 
per cent of women necropsied. The corona 
deaths were attributed to acute coronary failure 
(sudden death) in 114 (52 per cent), congestive 
failure in 58 (26 per cent), cardiac rupture in 2! 
(10 per cent), thromboembolism in 20 (9 per 
cent), and complications associated with acuie 
myocardial infarction in 8 (4 per cent). An add - 
tional 136 patients (20 per cent of the adult ne - 
ropsies) had significant myocardial necrosis bi 
died of causes other than coronary disease. - 
least one coronary artery exhibited from 25 to 1! ! 
per cent atherosclerotic obstruction in 513 hear 
(74 per cent of adult necropsies). 

Therefore, among necropsies performed aft 
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tw: thirds of all deaths in this community, sig- 
nif nt coronary artery disease was present in 
3. 4 adults and was the cause of death in 4 of 
10 en and 2 of 10 women. 


Evi -nce for Abnormal Blood Coagulation in Sudden 
erial Occlusion 


hn A. Spittel, Jr., Charles A. Owen, ZJr., 
A. Pascuzzi, and John H. Thompson, Jr., 
ester, Minn. 


xty-four patients with arteriosclerosis oblit- 

were investigated by means of a retarded 
nboplastin-generation test for the possibility 
ltered coagulability. A total of 29 of this 
p demonstrated significant acceleration of the 
al steps of coagulation; 26 of these “accelera- 
* oceurred within a group of 40 patients with 
arterial occlusion. Of the 24 patients with 
nie arteriosclerosis obliterans but no acute 
ision, only 3 had an exaggerated generation of 

thromboplastin. 

The accelerated coagulation activity was found 
in patients’ adsorbed plasma, but it disappeared 
with clotting so that serum was normal. The 
“accelerator” is unaffected by coumarin therapy. 
However, it is not yet clear whether this abnormal 
coagulation in patients with sudden arterial oe- 
clusion represents the presence of an abnormal 
clotting factor or of excessive amounts of a normal 
factor. 

The facet that the accelerated thromboplastin 
generation disappeared within 3 weeks in one pa- 
tient might suggest that the coagulation defect 
resulted from the arterial occlusion. In several 
other patients the acceleration of clotting has 
persisted as long as it has been studied (3 years 
in one instance). Perhaps the error in coagulation 
predisposes to arterial thrombosis; this may con- 
tribute to sudden thromboembolic occlusion, which 
tens to oceur in a significant number of persons 
wit! arterioselerosis obliterans. 


Hyp: ruricemia and Hyperglycemia in Acute Myocardial 
Tp iarction 


‘1ewell Spring, Bronx, N. Y., Mehmet Cavuso- 
glu. Yung Ching Chu, and Christina Artymowska, 
Ely: :urst, N. Y. 


perglycemia and hyperuricemia can occur in 
myocardial infarction. In this study the 
nee and relationship between the two was in- 
ated. 
ty patients with proven myocardial infare- 
vere studied. Six patients died before their 
Ss were completed. Twenty-eight patients 
eted the entire program, 25 males and 3 fe- 
Age range was 42 to 84 and 50 to 72 years, 
ctively. None had a history of gout or showed 
nanifestation of gout. Only 2 were known 


diabetics. Fasting blood sugars (Folen-Wu), uric 
acid, and transaminase were performed at weekly 
intervals. <A glucose tolerance test and the steroid 
modification test using 20 to 25 mg. of prednisone 
were performed during the fourth week of illness, 
preceded by preparation with a 300 Gm. earbo- 
hydrate diet. A uric acid of 6 mg. or above and 
a 2-hour blood sugar above 140 mg. per cent were 
considered abnormal. 

Of the 37 who had urie acid determinations per- 
formed, 33 patients (89.2 per cent), 27 males and 
6 females, exhibited hyperuricemia. The uric acid 
range was from 6 to 11 mg. per cent. In those pa- 
tients who survived, the uric acid usually remained 
elevated during the entire hospital stay. 

In the 29 patients who had glucose tolerance 
tests done, 23 (79.3 per cent), 20 males and 3 
females, had an abnormal curve. Ten became posi- 
tive after the steroid modification. 

Of the 28 patients who completed the entire 
program, 21 (75 per cent), 19 males and 2 females, 
had both an elevated urie acid and an abnormal 
glucose tolerance curve. 

No correlation was found between the height of 
the serum transaminase and the level of uric acid. 
Hyperuricemia was present in every patient with 
an elevated serum transaminase. 

The hyperglycemia and hyperuricemia appear to 
be related to stress. 


Body Weight, Blood Pressure, and Cholesterol in 
Whites and Negroes and the Problem of Racial 
Patterns of Coronary Heart Disease 


Jeremiah Stamler, Howard A. Lindberg, David 
M. Berkson, Wilda Miller, Marvin Templeton, and 
Yolanda Hall, Chicago, Ill. 


The problem of comparative rates of occurrence 
of coronary disease in American whites and Ne- 
groes has concerned cardiovascular research for 
many years. Many contradictory reports are avail- 
able, some indicating that Negroes have lower 
coronary disease rates than whites, others indicat- 
ing similar rates. Our long-term epidemiologic 
research studies in Chicago living population 
groups have attempted to focus on this problem. 
These studies involve approximately 1,600 middle- 
aged employees of a Chicago utility company, 
about 100 of them Negro, and approximately 1,600 
Negroes from lower income Chicago communities. 

For both white and Negro males, similar high 
prevalence rates for obesity were observed, irre- 
spective of specific socioeconomic background. 
Mean serum cholesterol levels and prevalence rates 
of hypercholesterolemia tended to be lower in 
Negro than white men, particularly in lower in- 
come Negroes. Prevalence rates for hypertension 
and hypertensive heart disease in the utility com- 
pany population were considerably higher in Ne- 
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groes than whites. Coronary heart disease prev- 
alence rates were at least as high in these Negro 
men as in the white men. Data on prevalence of 
combined abnormalities, including heavy smoking 
and positive family history, indicate further mean- 
ingful relationships between these defects and pat- 
terns of occurrence of coronary disease in Negroes 
and whites. These data illuminate problems of 
the natural history, pathogenesis, and etiology of 
atheroseleratic coronary disease in these 2 racial 
groups in the United States. 


Natural History of Pulmonary Hypertension in Chil- 
dren with Ventricular Septal Defects Assessed by 
Serial Right Heart Catheterization 


Robert E. Stanton and Donald C. Fyler, Los 
Angeles, Calif. 


In the past 5 years 23 children with isolated 
ventricular septal defects have each had 2 eardiac 
catheterizations in our laboratory. A review of 
the observed pulmonary artery pressures com- 
prises the basis for this report. 

The time interval between procedures averaged 
4 years with a range of 2 to 7 years. The mean 
age at the time of the first procedure was 6.8 years 
with a range of 1 to 14 years. At the time of the 
repeat catheterization the mean age was 10.9 years 
with a range of 5 to 19 years. Thirteen of the 23 
children had an initial systolic pulmonary arterial 
pressure less than 60 mm. Hg, 6 were between 61 
and 90 mm. Hg, and 4 were in excess of 90 mm. 
Hg. The systolic pulmonary arterial pressure in 
6 subjects was between 61 and 90 mm. Hg, and in 
4 patients it was in excess of 90 mm. Hg. 

In none of the 23 children was there a significant 
increase (over 10 mm. Hg) in pulmonary arterial 
pressure. The pulmonary arterial pressure de- 
creased in 8 patients. Twenty-one children had a 
left-to-right shunt, one child had a bidirectional 
shunt, and one child had a right-to-left shunt. The 
direction of the intracardiac shunt remained un- 
changed between procedures. 

It appears that the pulmonary arterial pressure 
in children with ventricular septal defects does not 
commonly rise with increasing age. This experi- 
ence correlates well with the observations of the 
majority of institutions on serially catheterized 
infants and children with ventricular septal de- 
fects. 


Evidence for the Production of a Right-to-Left Shunt 
by Autologous Pulmonary Emboli 


Myron Stein, Claude E. Forkner, Jr., Boston, 
Mass., Eugene D. Robin, Pittsburgh, Pa., George 
S. Kurland, and Stanford Wessler, Boston, Mass. 


Autologous thrombi formed in peripheral veins 
were released into pulmonary arteries, and the 


resulting changes in cardiac and pulmonary { 
tion were recorded in 35 dogs. Eleven of 14 
mals with massive embolization failed to sho 
increase in arterial oxygen content to control 
following ventilation with 100 per cent oxyge: 

20 minutes. Marked decreases in cardiac oui 

a fall in arterial oxygen saturation during ver 
tion with room air, and an inerease in the art« 
venous oxygen difference without change in ox 
consumption also occurred in these animals. 

to 3 hours after embolization the arterial ox: 
content returned to control levels after ventil: 
with 100 per cent oxygen for 20 minutes. I 21 
animals in which less extensive obstruction of 
major pulmonary arteries was observed at :.ec- 
ropsy, there were no changes in arterial ox) zen 
saturation, cardiac output, or arterial-venous (if- 
ference. In both groups, however, pulmonary 
embolization resulted in an increase in rate, de)th, 
and minute volume of ventilation, a disproportion- 
ate inerease in dead space ventilation, and an 
arterial-alveolar CO, tension gradient. The only 
spontaneous death among the 35 dogs occurred 
in an animal with acute cor pulmonale following 
massive embolization. The decreased arterial oxy- 
gen content while breathing 100 per cent oxygen 
is consistent with a right-to-left shunt averaging 
25 per cent of the total cardiac output. This find- 
ing cannot be attributed to “normal” or physio- 
logic shunting alone; its rapid reversal reflects the 
capacity of the anesthetized animals to compensate 
for an acute, induced abnormality in pulmonary 
perfusion. 


Technic of Intravenous Carotid and Vertebral Arteriog- 
raphy 


Israel Steinberg and John A. Evans, New York, 
N.S 


Visualization of the origins of the brachio- 
cephalic arteries has long been possible with the 
Robb-Steinberg method. A greater bolus effect 
and, therefore, increased opacification of the 
cardiovascular system, especially the aorta and its 
branches, can be achieved by the rapid, bilateral, 
simultaneous injection of commercially available 
concentrated organic iodides. With proper posi- 
tioning of the head and neck and precisely timed 
roentgenography, the entire course of the carotid 
and vertebral arteries may be demonstrated from 
the aortic arch and subclavian arteries to were 
they pierce the skull. 

The erect (anteroposterior or oblique) se: ted 
positions with head, neck, and shoulders aga nst 
roll-film magazine and roentgen tube centered « ver 
the neck have proved more satisfactory than ‘ 
supine position. The time of the roentgen ex- 
posure is determined by a modified circulation 
test, injecting 3 ml. sodium dehydrochlorate m xed 
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15 ce. normal saline solution through a previ- 

‘inserted special 12-gage needle-stopeock unit. 

ingle roentgenogram exposed for a second 

he time of the bitter taste will show the 
car tid-vertebral arteries. The best results are 
obt ined when serial exposures at intervals of 2 
pe: second are made 2 seconds before and 2 sec- 
on after the modified circulation time. 

4 vteriosclerotic buckling, plaques, stenosis, oc- 
clu ion, and aneurysms of the brachiocephalic ar- 
ters were visualized in frontal and oblique views 
in: series of 31 patients. Although not so vividly 
porirayed as with direct or retrograde aortic or 
bra hiocephaliec artery puncture, the lesions were 
dia:nostie and, of course, only rarely associated 
wit!) morbidity and fatality. 


Total Anomalous Pulmonary Venous Return in Infancy 


Aaron M. Stern, Joan M. Sigmann, and Norman 
S. Talner, Ann Arbor, Mich. 


Total anomalous pulmonary venous return when 
symptomatic in infaney is a grave disease requir- 
ing aceurate diagnosis for lifesaving surgical cor- 
rection. Fifteen instances of this condition con- 
firmed at autopsy or surgery have been encoun- 
tered in children under 2 years. They generally 
presented with dyspnea and a mild to severe degree 
of cyanosis. 

As a rule physical examination was nonspecific. 
In addition to cardiomegaly, a systolic murmur of 
variable intensity along the left sternal border and 
at times accentuation and splitting of the second 
sound in the left second interspace were heard. 
The electrocardiogram was suggestive of right 
atrial and ventricular hypertrophy. 

\-ray examination failed to show the typical 
figuve-of-8 contour among 3 of 5 in this age group 
wit! drainage by way of a left superior vena cava. 
Sm: ll, localized indentation of the enlarged coro- 
nar sinus into the barium-filled esophagus was 
see: in 3 cases of pulmonary venous return by 
this route. Angiocardiography demonstrated the 
rig! '-to-left atrial shunt in the presence of pul- 
mo: ry plethora, hypoplastic left and enlarged 
rig’ heart chambers, and recirculation through the 
pul onary cireulation. The anomalous return 
che nel. was demonstrated as the contrast entered 


the sulmonary veins. 


( rdiae catheterization gave information as to 


the <ite of the shunt and the presence of pul- 
mo’ ry hypertension. The right ventricular oxy- 
ger saturation, particularly in the patients with 
anc alous venous return to the coronary sinus, 


wa: regularly higher than that of the systemic 
cir lation, 


Differences in Cure Rates of Streptococcal Pharyngitis 
Treated with Two Dosage Schedules of Potassium 
Penicillin V 


Maxwell Stillerman, Stanley H. Bernstein, and 
Franklin Desposito, New York, N. Y. 


A total 494 cases of streptococcal pharyngitis 
and earrier states were treated initially with po- 
tassium penicillin V administered orally in a dose 
of 125 mg. (200,000 units) or 250 mg. (400,000 
units) 3 times daily for 10 days from April, 1956 
to April, 1960. Ninety per cent of the patients 
were under 16 years of age. Beta-hemolytiec strep- 
tococci were recovered from throat cultures of all 
patients prior to therapy. Of these, 86 per cent of 
the known serologic groups were group A. Follow- 
up cultures in the cured cases were negative 18 to 
45 days after commencing therapy at least once 
in all cases and 2 or more times in two thirds of 
the cases. 

The bacterial cure rate was 78 per cent for 274 
eases treated with a daily dose of 375 mg. and 
89 per cent for 220 cases treated with a daily 
dose of 750 mg. 

Data on factors in the host, environment, and 
parasite which might be responsible for the de- 
velopment of relapses were collected. 

Our results indicate that (a) potassium peni- 
cillin V, 250 mg., 3 times daily for 10 days is the 
dose of choice for the oral treatment of strepto- 
coceal pharyngitis and (b) 11 per cent of cases 
will relapse despite this therapeutic regimen. 


Direct Studies of the Specialized Conducting System 
During Hypothermia 


Jackson H. Stuckey, Brian F. Hoffman, Albin 
A. Bagdonas, Juan Piera, and Robert S. Venerose, 
Brooklyn, N. Y. 


By means of a technic developed in this labora- 
tory whereby electrodes may be implanted at spe- 
cifie points within the in situ beating heart, con- 
duction has been studied during hypothermia down 
to heart temperatures of 7 C. By utilizing cardio- 
pulmonary bypass, electrodes have been placed on 
the atria, the bundle of His, left or right bundle 
branches, free-running Purkinje fibers, the Pur- 
kinje-papillary junctions, and the ventricular 
walls. Electrograms from these points, as well as 
conventional electrocardiograms, were monitored 
on an 8-channel oscilloscope and photographed at 
paper speeds of 50 to 200 mm./see. Heart temper- 
atures were constantly monitored by a thermistor. 

Electrical activity at all points monitored dis- 
appeared at 7 to 10 C. Appreciable slowing of 
atrial conduction was apparent when the heart 
temperature dropped below 36 C.; shifting atrial 
pacemaker prevented consistent measurement of 
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atrial conduction time. Conduction velocity in the 
specialized conduction system at 37 C., measured 
between electrodes placed on the bundle of His 
and the right Purkinje-papillary muscle junction, 
varied from 1.6 to 2.4 M./see. There appears to 
be a direct linear relationship between conduction 
velocity and temperature in the specialized conduc- 
tion system; during the cooling phase the rate of 
change in velocity in the specialized conduction 
system was 0.07 to 0.08 M./sec./degree centigrade. 
These observations are pertinent to an under- 
standing of some of the aspects of conduction dur- 
ing hypothermia and should be of interest to those 
employing hypothermia clinically. 


Differentiation of the Murmur of Aortic Regurgita- 
tion and Pulmonary Regurgitation with Amyl Nitrite 


Soon Kyu Suh, Baltimore, Md. 


The difference in response of the murmur of 
aortic regurgitation and pulmonary regurgitation 
to amyl nitrite inhalation was studied in 23 eases 
of proved aortie regurgitation and in 13 eases of 
proved pulmonary regurgitation by means of 
spectral-phonocardiographie technic. 

The diastolic murmur diminished in 21 of 23 
cases of aortic regurgitation, including 9 in which 
it disappeared. In one case a grade 5 murmur was 
only questionably diminished. In a second patient, 
who had been taking long-acting nitrite for over 
2 months, the murmur did not change. In 3 eases 
the diastolie murmur increased transiently after 
the initial diminution (overshoot). 

In 11 of 13 eases of pulmonary regurgitation 
the murmur was either increased or unchanged, 
including 7 cases with an increase in the diastolic 
murmur. In 2 eases the phonocardiogram showed 
questionable diminution. In 6 of 13 cases there 
was inspiratory accentuation of the diastolic mur- 
mur during the postnitrite period. The maximum 
change in the murmur usually occurred 20 to 50 
seconds after inhalation, and intensity returned to 
the control level usually within 2 minutes. 

The Austin Flint murmur diminished. The pre- 
systolic murmur, first sound, and opening snap of 
mitral stenosis were accentuated with amy] nitrite, 
and there was respiratory variation in the pre- 
systolic murmur. The changes of the diastolic 
murmur were well heard with the stethoscope. 

The mechanism of the differential effects of amyl 
nitrite was studied by cardiac catheterization. The 
decrease in the aortic diastolic murmur appears 
to be secondary to the fall in systemic diastolic 
pressure. The increase in the pulmonary diastolic 
murmur may be secondary mainly to increased 


venous return due to hyperpnea produced by amyl 
nitrite. 


Clinicopathologic Study of the Feasibility of Dir: 
Surgical Treatment for Occlusive Coronary Art 
Disease 


Harry A. Swedlund, Richard W. P. Achor, 
Jesse E. Edwards, Rochester, Minn. 


The coronary arteries of 112 patients with 
antemortem diagnosis of coronary artery dis 
were studied at necropsy with regard to the f 
bility of coronary endarterectomy for direct 1 
of the luminal narrowing. The size of the n 
arteries, length of their obstructive lesions, and 
gree of patency of the small peripheral bran: 
were analyzed. Each heart then was classified 
being theoretically eligible for operative cor 
tion, susceptible to palliation only, or inopera 
The condition was judged as theoretically opera 
in 20 cases (18 per cent),-as capable of palliat 
in 58 eases (52 per cent), and as inoperable i: 
eases (30 per cent). Various clinical feat 
(age, sex, angina pectoris, hypertension, diabe 
cardiomegaly, and a history of myocardial inf: 
tion) were analyzed in an attempt to find any i 
tors that might suggest a more favorable anati 
state of the coronary arteries in a given patient. 
No correlation could be discovered in this series. 
The youngest man judged operable was 54 years 
of age; of 26 men less than 60 years of age, 2 were 
considered operable and 12 capable of palliation. 
Of the 4 women below age 65, none was considered 
operable, and only 2 were thought to be capable of 
palliation. In this study it appeared that the 
more severe and diffuse coronary artery disease was 
present in the younger male patients. At this 
time there is little possibility of selecting by 
clinical means those candidates with occlusive 
coronary artery disease who might be amenable to 
direct surgical attack on the arteries. 


Postpericardiotomy Syndrome Following Traumatic 
Hemopericardium 


Bernard Tabatznik and James P. Isaacs, Balti- 
more, Md. 


The postpericardiotomy syndrome which follows 
surgery of rheumatic and congenital heart discase 
presents as a prolongation of normal postopera- 
tive events or as recurrent attacks of chest pain, 
pyrexia, pericarditis, and pleuritis. A similar 
syndrome may complicate myocardial infarc’ ion 
and cardiac trauma. 

The course of 43 survivors of traumatic he .0- 
pericardium was followed. Twenty-seven mac: a 
prompt recovery with resolution by the tenth ‘ay 
unless complicated by noneardiae factors (gr up 
1). Five developed an increase in pericardial 
fusion after an interval of several days ut 
resolved completely within 22 days (group 2) 

Eleven (25.6 per cent) ran a prolonged rel 
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ug and remittent course characteristic of postperi- 
irdiotomy syndrome (group 3). They showed 
vn aetive pericardial reaction, manifested by py- 
xia, rub, or inereasing cardiomegaly at inter- 
vals of 6 to 38 weeks after trauma. Two developed 
neralized intrathoracie polyserositis involving 
injured pleural surfaces. Rapid alterations in 

‘art size independent of therapy were frequent. 

itients showing late evidence of “inflow stasis” 

iproved with medical measures. However, chronic 
mstrietive pericarditis necessitating decortication 
1'4 and 4 years later occurred in 2. 

Cardiac tamponade at the time of injury was 
treated by pericardiocentesis in all group 3 pa- 
tients. None had open pericardiotomy, in con- 
trast with 8 patients in group 1 and 3 in group 2. 

The study draws attention to an increasingly 
recognized complication of cardiac trauma and 
confirms the high incidence of postpericardiotomy 
syndrome in nonrheumatic subjects. Adequate 
drainage of the hemopericardium may prevent the 
protracted morbidity of the syndrome and the late 
development of constrictive pericarditis. 


Comparative Study of the Cryptogenic Cardiomyop- 
athies in Africa and in Baltimore, Maryland 


Bernard Tabatznik and Richard S. Ross, Balti- 
more, Mad. 


A primary myocardial disorder of uncertain 
etiology which is widespread in the North Ameri- 
can Negro is receiving increasing recognition. 
In Africa the eryptogenie cardiomyopathies are 
extremely common but show strikingly dissimilar 
patterns in different areas. 

The clinical, laboratory, and pathologie features 
of the disease in 18 Negro adults in Baltimore were 
compared with those observed personally in Jo- 
hannesburg, South Africa. Several similarities 
were noted. Cardiomegaly with gallop rhythm, a 
hypodynamie circulation, transient hypertension, 
and embolic phenomena were frequent findings. 
A radioisotope scintillation scanning technie was 
extremely useful in differentiation from pericardial 
effusion. The Baltimore group comprised 6 who 

e maintained striking improvement from 1 to 

cars, 4 in chronie congestive failure, and 8 who 

iid after frequent remissions and relapses. The 

‘se was similar in the Johannesburg disease. 
ropsy changes varied from mild interstitial 
osis to marked hypertrophy with endocardial 
kening and mural thrombosis. The clinico- 
iologie manifestations differed in several im- 
tant respects from endomyocardial fibrosis of 
nda. 

aboratory studies helped to exclude acute rheu- 

ic infections, endocrinopathies, liver disease, 
igen-vaseular disease, and parasitie infections 
tiologie agents. Autoimmune antibodies could 


not be demonstrated by the use of a fluorescein- 
conjugated antihuman globulin method in 12 Bal- 
timore patients. Nutritional surveys did not sug- 
gest malnutrition as a significant factor in the 
American cardiomyopathy. By contrast, several 
Johannesburg cases responded dramatically to a 
ward diet without additional medication. The 
high incidence of chronic alcoholism in both groups 
may be of pathogenic importance. 


Significance of Atrial Fibrillation and Arterial Emboli- 
zation in Rheumatic Mitral Valve Disease 


Rodman E. Taber and Conrad R. Lam, Detroit, 
Mich. 


A series of 426 mitral commissurotomy patients 
have been followed from 21% to 8 years since sur- 
gery with particular reference to operative and 
late mortality as well as functional results. When 
these’ patients are considered from the standpoint 
of presence or absence of atrial fibrillation, cer- 
tain striking differences are evident. Of 226 
patients with normal sinus rhythm at the time of 
commissurotomy, 65 per cent (145) were regarded 
as having a good result at the time of the survey, 
whereas only 42 per cent (83) of those with atrial 
fibrillation were in this category. The patients 
with normal sinus rhythm had an operative mor- 
tality of 3.3 per cent (8) with 6 per cent (15) 
late deaths, and the atrial fibrillation group had a 
15 per cent (29) operative mortality with 14 per 
cent (26) late deaths. Of 200 patients with atrial 
fibrillation, 35 per cent (70) had arterial emboli- 
zation, 26 per cent (52) preoperatively and 20 
per cent (40) postoperatively. Of the 52 patients 
who had embolism preoperatively, 22 per cent (11) 
embolized at or following operation with a 64 per 
cent (7) mortality. The presence of calcification 
in the valve or clots within the atrium increased 
the hazard of operative embolization. The sig- 
nificantly increased operative mortality and poorer 
late results in the patient with atrial fibrillation 
indicate the need for earlier operation in this 
group, as well as consideration of open heart 
surgery in those with previous arterial emboliza- 
tion and in other patients with atrial fibrillation. 


Relationship of Rheumatic Fever Recurrence Rate 
per Streptococcal Infection to Clinical Features in 
the Patients 


Angelo Taranta,t Alvan R. Feinstein, Harrison 
F. Wood, and Rita Simpson, Irvington-on-Hudson, 
NEY, 

The attack rate of rheumatic fever after group 
A streptococeal infections is known to be higher 
in patients with previous rheumatic attacks than 
in the general population. In these patients the 
possible effect of some host factors on the outcome 





822 ABSTRACTS OF THE 33RD SCIENTIFIC SESSIONS 


of streptococeal infections has been analyzed in 
the present study. 

A total of 434 children and adolescents who had 
had rheumatic fever were examined monthly over 
a 5-year period for 1,608 patient-years. Monthly 
throat cultures and at least bimonthly antibody 
determinations were done. Despite continuous 
antistreptococeal prophylaxis (sulfadiazine, repos- 
itory penicillin, or oral penicillin), 267 group A 
streptococeal infections occurred, which were as- 
sociated in 44 instances with definite rheumatic 
recurrences. 

Recurrences developed with 16 (9 per cent) of 
175 infections in patients with no heart disease 
and with 28 (30 per cent) of 92 infections in 
patients with heart disease at the time of the 
infection. In the latter group 20 infections oc- 
curred in patients with markedly enlarged hearts, 
and 9 (45 per cent) led to rheumatic recurrences. 
The rheumatic fever recurrence rate per infection 
likewise increased with the number of previous 
attacks of rheumatic fever: 10, 23, 27, and 43 
per cent in patients with 1, 2, 3, and 4 previous 
attacks, respectively. This trend was detected de- 
spite the increase in age with number of attacks 
and a decrease of rheumatic fever recurrence rate 
per infection with age (22, 21, 12, and 8 per cent 
in the 7 to 9, 10 to 12, 13 to 15, and 16 to 18 age 
groups, respectively). The recurrence rate per 
infection also decreased with the time elapsed since 
the preceding rheumatic attack. It was 24, 16, 11, 
and 10 per cent in infections which occurred re- 
spectively 6 to 23, 24 to 41, 42 to 59, and 60 plus 
months after the last rheumatic attack. 

Contrary to expectation rheumatic fever recur- 
rence rate per infection bore no relationship to 
the time elapsed since the preceding streptococcal 
infection. 

These data indicate a relationship between the 
rheumatic fever recurrence rate per infection and 
certain underlying clinical features which are in- 
dependent of and antedate the streptococeal infec- 
tions involved. 


Frequency of Overweight, Obesity, Elevated Blood 
Pressure and Serum Cholesterol in Railroad Clerks 
and Switchmen 


Henry L. Taylor, Ancel Keys, Henry W. Black- 
burn, Thomas C. Puchner, and Joseph Brozek, 
Minneapolis, Minn. 


Examinations of 1,053 clerks and 833 switch- 
men between the ages of 40 and 59 were conducted 
on 32 job sites of 12 railroads operating in the 
northwestern area of the United States. For 
analysis the subjects were grouped in 3 major 
geographic areas, i.e., the plains, the mountains, 
and the West Coast. Subjects on the plains were 
further subdivided into 4 groups according to size 


of the community. For each area and age-qui 
quennium group, decile values were determin 
for relative body weight, obesity (skinfold thic 
ness), systolic and diastolic blood pressure, a 
serum cholesterol. Differences were found betw: 
areas in men aged 40 to 49, but not 50 to 59, 
skinfolds, relative body weights, and systolie bk 
pressure. The sum of the skinfolds was least 
the mountain area, somewhat larger on the W. 
Coast, and largest in the Chicago-Milwaukee ar 
Relative body weights and systolic blood pressu 
followed a similar pattern, but the differen 
were smaller and disappeared at an earlier a 
The distribution of the several variables betw: 
switchmen and clerks was tested at the 50th a 
80th centile. No differences were found betwe: 
switchmen and clerks in any of the variables «x- 
cept in Area A, where switchmen contributed an 
excess of 20 per cent above both 50th and 80th 
centile in relative body weight. It is coneluded 
that the clerks do not bring to their jobs an undue 
proportion of the personal characteristics asso- 
ciated with an increased incidence of coronary 
heart disease. 


Death Rates Among Physically Active and Sedentary 
Employees of the Railway Industry 


Henry L. Taylor, Minneapolis, Minn., Ernest 
Klepetar, St. Paul, Minn., Ancel Keys, Minneap- 
olis, Minn., Willis Parlin, St. Paul, Minn., Henry 
Blackburn, and Thomas C. Puchner, Minneapolis, 
Minn. 


Clerks, switechmen, and section men were chosen 
as examples of men whose occupations required 
physical activity classed as light, moderate, and 
heavy, respectively. Age, race, years of service in 
the railroad industry, and social security number 
were obtained from the Railroad Retirement Board 
for each male employed in the selected occupations 
during the calendar year 1954. A cohort was com- 
piled which contained all white males employed in 
the above occupations who had 10 years of service 
in 1951 and worked in 1954. Data on deaths were 
collected from death certificates submitted to the 
board for death benefit claims for men who had 
been employed or had held retirement annuities 
during 1955 and 1956. Deaths were admitted in 
the study if the social security number could be 
found in the cohort listing. Death rates for quin- 
quennial age groups between the ages of 40 and 
64 were calculated for 1955 and 1956. Age-adjus'ed 
death rates for all causes in numbers per 1,(:)0 
for both years combined were found to be 11.8 ‘or 
clerks, 10.2 for switchmen, and 7.6 for sect.on 
men. Death rates for arteriosclerotic heart dis 
(numbers 420 and 422) were 5.76 for clerks, ° 
for switchmen, and 2.79 for section men. As | 
centage of total deaths, these rates were 48.5 
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‘ks, 37.9 for switchmen, and 36.7 for section 
n. The data are preliminary. The results to 
e support the concept that less coronary heart 
‘ase exists among men holding jobs requiring 
lerate or heavy physical activity. 


diac Output Before and After Induced Pulsus 
\lternans 


Ioward K. Thompson, Jr., Julian C. Sleeper, 
nry D. McIntosh, Durham, N. C., and Arnold 
Weissler, Galveston, Texas 


Jespite considerable interest in pulsus alternans, 
|. mechanism remains obscure. A major obstacle 
« the elucidation of the phenomenon is the inabil- 
it. to produce it consistently in patients without 
major eireulatory alterations. It was fortuitously 

discovered that marked alteration would be pro- 
duced in certain recumbent patients 5 to 7 minutes 
afler 1.2 to 2.0 mg. nitroglycerin sublingually. 


Quly those patients who had virtually no alterna- — 


tion during recumbency and who developed almost 
complete alternans on standing responded to nitro- 
glycerin in this manner. 
Seven patients, 6 with myocarditis and one with 
hypertensive cardiovascular disease, were studied 
by accepted right heart catheterization technics. 
Five patients were in overt congestive failure. 
Cardiae outputs were measured by indicator dilu- 
tion technics before and after the induction of 
alternans by nitroglycerin in recumbency. Four 
patients developed complete alternans, the remain- 
ing 3 moderate alternans. No significant change 
in sinus rate occurred except in one instance where 
the rate increased from 72 to 96 per minute. 
‘he eardiac outputs before alternans was in- 
duced tended to be low (range 2.0 to 5.0 L./min.). 
The induction of moderate to complete alternans 
was not accompanied by consistent or striking 
changes in the output. In one patient the output 
increased by 0.8 L.; in the others it either did not 
chouge or decreased, the greatest decrease being 
1.0 L. (25 per cent of control value). 
nee in this study pulsus alternans was usually 

no associated with significant changes in the car- 

di output, it would appear that the “strong 

be 3” do indeed eject up to twice the stroke vol- 
as the beats when alternans is not present. 
e Observations suggest that even in profound 
re the stroke output may increase, approach- 
exceeding normal values. The mechanism 
\eing these changes is not clear. 


erative and Postoperative Significance of Pe- 
heral Pulse Pressure Curve Aberrations in Aortic 
vular Disease 


M. Thompson, Jr., J. F. Dammann, Jr., and 
‘. Muller, Jr., Charlottesville, Va. 


» accurate evaluation of aortic valvular dis- 


ease is in part dependent on reliable pressure 
recordings from the left ventricle and systemic 
circulation. The presence of a harmonic system of 
standing waves which may alter the shape and 
magnitude of the peripheral pulse curve has long 
been recognized. We had underestimated the se- 
verity of this standing wave effect. Consequently, 
we were disturbed to find multiple aberrations in 
wave form and direct brachial artery pressures 
which exceeded by 80 mm. Hg or more pressures 
recorded from the left ventricle. Unless the rea- 
sons for this marked alteration are understood, 
a false impression may be obtained of the severity 
of aortic insufficiency or stenosis. Furthermore, 
accurate evaluation of aortic valve operative tech- 
nies becomes difficult. 

In our laboratory the factors responsible for 
the production of significant standing waves have 
been studied. In addition, the cireumstances under 
which each plays its role and the magnitude of 
that role have been analyzed. We have found the 
following factors to be important: (1) the dis- 
tance from the heart to the point of measurement; 
(2) the size of the needle or catheter and its 
position; (3) the integrity of the system and elas- 
ticity of the system’s wall (hydraulic ram effect) ; 
(4) the eardiae ejection rate; (5) the relationship 
of the arterial system size to cardiac stroke volume 
into the aorta; and (6) the size and muscular tone 
of the peripheral arterial bed. 


Effects of Breathing Oxygen-Enriched Mixtures in 
Various Circulatory States 


George W. Thomson, San Antonio, Texas 


The effects of breathing oxygen-enriched mix- 
tures on the hemodynamics and alveolar ventilation 
were studied in 17 cases. In 6 cases of low output 
failure breathing 40 per cent oxygen, the cardiac 
output fell in all cases. In 2 patients not in failure 
there was little change. In 3 patients with idio- 
pathic hyperkinetic circulatory dynamics, the in- 
creased cardiac output at rest fell after they 
breathed 40 per cent oxygen. Generally little 
change occurred in pulmonary artery pressures and 
systemic pressures. In 3 patients with low output 
failure, breathing 100 per cent oxygen resulted in 
an appreciable increase of cardiac output in all. 
The relationship between the cardiac output and 
the ratios of alveolar ventilation and perfusion was 
examined in 11 cases. A good correlation existed 
between the cardiac index and the measured V ,/ 
Qc ratio. In general, a low cardiac index was 
associated with a high V,/Q_ ratio, whereas 
the opposite obtained in patients with high cardiac 
outputs. When patients breathed oxygen-enriched 
mixtures, this same pattern was generally followed, 
although the direction of change varied in individ- 
ual cases. When cardiac output decreased on 
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breathing 40 per cent oxygen, there was little 
change in oxygen consumption but an increase in 
the A-V difference. This suggests that the tissue 
demands for oxygen are met at less energy cost 
to the heart by virtue of the increased oxygen- 
carrying capacity of the arterial blood. The in- 
creased cardiac output on breathing 100 per cent 
oxygen may result from direct stimulation since 
total ventilation also increases. 


Comparison of Arterenol, Phenylepinephrine, and 
Epinephrine in Coronary Blood Flow and Ventricu- 
lar Contractile Force During Cardiopulmonary By- 
pass 


Wendell B. Thrower and Earl E. Aldinger, 
Charleston, S. C. 


Direct measurement of coronary blood flow was 
carried out in 27 open chest dogs during eardio- 
pulmonary bypass using a Mark Kay-Cross type 
disc oxygenator and pump system. Coronary blood 
flow was obtained from a cannula placed in the 
isolated right ventricle, and the Walton-Brodie 
strain gage arch was used to measure ventricular 
contractile force. Arteriovenous O, differences 
were determined. Arterenol infusion produced an 
increase above control levels of approximately 200 
per cent in ventricular contractile force, 100 per 
cent in aortie blood pressure, and 200 per cent in 
coronary blood flow. Myocardial O, consumption 
increased over 200 per cent and was usually ac- 
companied by a fall in arteriovenous QO» difference 
during arterenol infusion. When blood pressure 
was maintained at control levels by decreasing 
total body perfusion during drug administration, 
epinephrine appeared to have the greatest direct 
dilating effect on the coronary vessels with phenyl- 
epinephrine being least effective. Maintaining con- 
trol blood pressure during drug administration 
had little effect on ventricular contractile force 
and heart rate but decreased coronary blood flow 
approximately 50 per cent. These results indicate 
that the vasopressor response to these sympathomi- 
metic amines is a major determinant of coronary 
blood flow. Furthermore, an increase in coronary 
blood flow greater than is necessary to maintain 
the usual positive inotropic response to arterenol, 
with a consequent decrease in efficiency of myo- 
cardial O, utilization, was indicated by little or no 
change in ventricular contractile force response 
following a 50 per cent decrease in coronary blood 
flow. 


Role of the Modern Computer in Analyzing Electro- 
cardiographic Data 
Walter E. Tolles, William J. Carbery, Deer 
Park, N. Y., Alvin H. Freiman, New York, N. Y., 
Charles A. Steinberg, Deer Park, N. Y., and Cesar 
A. Caceres, Washington, D. C. 


The modern computer is ideal for the quantit.- 
tion of known diagnostic relations and for te 
discovery of some relations not determinable 
any other means. The goals of the work were 
follows: 

1. To demonstrate the feasibility of coding ej 
trocardiographic information in a form accepta 
to the general purpose computer. 

2. To demonstrate the ability of the computer 
quantitate statistically those components of 
input data which were of the greatest power 
separating normal and abnormal tracings. 

3. To determine whether computer analysis 
these data would result in any additional infon 
tion not currently available. 

The electrocardiographic data analyzed in this 
project consisted of V; traeings from 15 norn 
subjects and 15 subjects with left ventricular hy 
pertrophy due to aortic insufficiency. The px 
amplitudes of P, Q, R, 8, T, and S-T, the du 
tions of P, QRS, Q-R, and T, and the intervals of 
P-Q and Q-T were manually coded and analyzed 
by the computer according to means, variances, 
correlation coefficients, and probability density 
functions. 

The analysis revealed significant differences 
(p < 0.001) in 4 means and variances and 9 
correlation coefficients between the normal and 
hypertensive groups. There were 10 means and 
variances and 12 correlation coefficients signifi- 
cantly different (~ < 0.001) in the normal and 
aortic insufficiency groups, indicating a possible 
use of electrocardiographic data in the etiologic 
identification of these disease states. 


Serum Cholesterol, Lipid Phosphorus, and Athero- 
sclerosis in Chickens: Effect of Diet, Age, Sex, and 
Sex Hormones 


Alice L. Trocchi and Donald L. Anderson, Am- 
herst, Mass. 


The relation of specific serum lipids to athero- 
sclerosis was studied in chicks maintained in a 
replicated experiment for 4, 8, 12, and 16 weeks 
of age on various nonatherogenic regimens which 
employed dietary fat and sex hormone administra- 
tion. By variance analysis significantly higler 
serum cholesterol was observed in birds fed the 
more saturated fat diet (tallow) as compared to 
birds on the more unsaturated fat (corn oil) and 
control diets. Males had a significantly higher 
serum cholesterol and atherosclerotic score t! an 
females. Diethylstilbestrol in sesame oil, admi is- 
tered at levels of 100 yg./100 Gm. body wei hit 
every 3.5 days, significantly elevated serum cho °s- 
terol, lowered serum cholesterol-lipid phospho: us 
ratio, and increased abdominal atherosclerc jis. 


Testosterone proprionate at a dose of 20 pg./ 00 
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(m. body weight every 3.5 days showed no con- 
stent effect. 
Spontaneous abdominal atherosclerotic lesions 
served in birds as early as 8 weeks of age were 
gmented by high fat diets and increased in 
erity as the birds matured. 
It is coneluded that high serum cholesterol-lipid 
osphorus ratios do not necessarily predispose 
atherogenesis. Failure to obtain a consistent 

« rrelation between serum cholesterol and athero- 
erosis among the various regimens would suggest 
it a mechanism other than or in addition to 
percholesterolemia is involved in the production 
the pathology. Local and hormonal factors are 

iiplieated. 


tracardiac Prosthetic Valves Using Tissue Culture 
Membrane Covering 


Robert G. Trout, Angelina M. Fabrizio, and 
bert P. Glover, Philadelphia, Pa. 


[he practicability of growing an artificial bio- 
logie membrane on a suitable cloth base as an aid 
to fabricating clot-free intracardiac prosthetic 
valves has been investigated with tissue culture 
technies, using no foreign protein and growing 
both homologous and autogenous fibroblasts, canine 
and human. In the more than 150 cultures and 
subcultures which have been studied, nylon, dacron, 
and Teflon were used as base materials, completely 
eliminating biologie materials other than host blood 
produets. 

To date over 50 dogs, prepared by the produc- 
tion of aortie insufficiency, have been used to test 
coated and uncoated fabric strips in vivo. Unicusp 
valves placed in the thoracic aorta have remained 
clot-free up to 9 months. 

Placement of unicusp valves in the subeoronary 
area has been accomplished in specimens and is 

’ being applied to animals, with particular 

ntion to clot prevention and long-term func- 
Also being investigated is a unicusp valve 
en for atrioventricular valve replacement. 


ts of Serotonin on Inhibition of the Plasmin- 
asminogen System of the Human 


corge Tsitouris, Herschel Sandberg, Leonard 
‘einberg, Jean Schraeder, and Samuel Bellet, 


adelphia, Pa. 


‘cent studies have demonstrated that fibrinoly- 
ctivity is produced in local segments of veins 
ntravenous injection of serotonin. Moreover, 
capidity with which thrombi (artificially in- 
1 in rabbit ear veins) are spontaneously lysed 
uds on their serotonin content. Serotonin in- 
s the conversion of fibrinogen to fibrin in 
ied fibrinogen solutions but accelerates this 
ersion in the presence of plasma. Since sero- 


tonin is a primary amine and several primary 
amines inhibit thrombolytic activity, it was decided 
to investigate the in vitro effects of serotonin on 
fibrinolysis. 

An assay system was devised consisting of fi- 
brinogen, thrombin, plasma, imidazole-saline buffer, 
serotonin, and a commercial preparation of human 
fibrinolysin. The lysis times were measured. The 
following substitutions were then made: (1) buffer 
for serotonin; (2) plasma from a patient with 
carcinoid disease for normal plasma; (3) buffer 
for plasma. The effects of incubation of fibrinogen 
with serotonin and plasmin with serotonin were 
then determined. The effects of various reactive 
groups of the serotonin molecule on this system 
were then evaluated by replacing serotonin with 
5-hydroxytryptophane, pu-tryptophane, 3-hydroxy- 
tyramine HCl, tyramine free base, and tryptamine 
HCl. 

Carcinoid plasma demonstrated more inhibitory 
effect on thrombolysis than the control plasma. 
Serotonin greatly prolonged the lysis time. If the 
human fibrinolysin was incubated with serotonin 
prior to the final assay, the lysis times were fur- 
ther prolonged. Serotonin produced the maximum 
inhibition, followed next by 5-hydroxytryptophane. 
Tyramine free base was less effective as an in- 
hibitor. 


Evidence Against an Extravascular Albumin Space in 
Edematous Patients 


John Tuckman and Frank -A. Finnerty, Jr.,* 
Washington, D. C. 


Two-hour arterial dilution curves of simultane- 
ously administered I!81-HSA and Cr®*!-RBC in 7 
edematous patients with heart failure (group 1) 
and 6 edematous patients with renal disease (group 
2) were compared with curves of 7 normal patients 
(group 3). In all patients the direct plasma vol- 
ume (1131) was significantly greater than the indi- 
rect plasma volume (Cr5!) with the first evidence 
of recirculation. In groups 1 and 3, both isotopes 
took approximately the same time to complete the 
period of rapid mixing, and the discrepancy be- 
tween direct and indirect plasma volume increased 
at a constant rate, which made the ratio between 
body and venous hematocrit the same. These data 
were interpreted to signify that I'*! did not leave 
the intravascular space and that the “extra” direct 
plasma was contained intravascularly in capillaries 
of lower hematocrit. In patients in group 2, [131 
took longer than Cr®! to complete the period of 
rapid mixing; red cell mixing at 2 minutes was 
normal, and the body to venous hematocrit ratio 
was not constant. These observations suggested 
that [181 escaped the intravascular space. The not 
excessive direct plasma volume 2 hours after injee- 
tion argued against extravascular escape of [131 
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and suggested that the delay in mixing was due to 
temporarily closed-off capillaries containing only 
plasma. 


Circulatory Adaptations in Hereditary Anemia 


Gerard M. Turino, Sylvia P. Griffiths, Sidney 
Blumenthal, James A. Wolff, and Alfred P. Fish- 
man, New York, N. Y. 


In thalassemia major (Cooley’s anemia) severe, 
lifelong anemia and tissue siderosis are commonly 
associated with cardiomegaly and venous conges- 
tion. The present study was undertaken to eluci- 
date the nature of the cardiovascular disorder in 
thalassemia major and to distinguish between the 
roles of the severe anemia and cardiorespiratory 
siderosis in its production. 

Twelve patients, 3 to 27 years old, with Cooley’s 
anemia were studied; 10 had cardiomegaly demon- 
strated by roentgenogram. 

Cardiac output was measured by the direct Fick 
method for oxygen. Right heart catheterization 
and arterial cannulation were performed for the 
sampling of mixed venous and arterial blood and 
for the measurement of right heart and systemic 
arterial pressures. Subjects were studied at rest 
and during exercise both before and after intra- 
venous digoxin, blood transfusion, and the admin- 
istration of 100 per cent oxygen. Blood volume 
was measured by T-1824 dilution. 

Results show that (1) eardiae output is high at 
rest, increases inordinately during exercise, and is 
promptly restored toward normal by transfusion 
or 100 per cent oxygen; (2) cardiac output, right 
heart pressure, and heart rate are not affected by 
acute digitalization; and (3) pulmonary artery 
pressure and circulating blood volume are normal. 

It is concluded that (1) severe anemia rather 
than ecardiorespiratory siderosis is the basis of the 
cardiovascular disorder in Cooley’s anemia; (2) 
cardiomegaly is an adaptation to increased volume 
work of the heart rather than myocardial failure; 
and (3) the circulatory abnormality is improved 
by transfusion or 100 per cent oxygen rather than 
by digitalis. 


Severe Aortic Stenosis with Pulmonic Stenosis 


Luke G. Van der Hauwaert, Abraham M. Ru- 
dolph,* Anna J. Hauck, and Alexander S. Nadas, 
Boston, Mass. 


Seven children with a combination of aortic 
stenosis and pulmonic stenosis have been encoun- 
tered. 

Four patients presented with clinical and elec- 
trocardiographie picture of aortic stenosis. Pul- 
monic stenosis was diagnosed during right heart 
catheterization. There was subvalvular aortic ste- 


nosis in all 4. In 2 patients the right ventricula 
outflow tract obstruction was considered at oper: 
tion to be due to bulging of a hypertrophied ve: 
tricular septum. A third patient had valvul: 
pulmonie stenosis with corrected transposition a1 
a small ventricular septal defect, and in the fouri 
child the obstruction of the outflow tract was di 
to protrusion of an aneurysmal right aortic sim 
into the right ventricle. 

The other 3 patients presented clinical and ele 
trocardiographie evidence of severe pulmonic st 
nosis. Additional aortic stenosis was suspected ¢ 
the basis of location and character of the systol 
murmur in 2. One patient had a single ventric] 
corrected transposition, and infundibular aort 
and pulmonic stenosis. The other 2 had combin: 
valvular and infundibular pulmonic stenosis, ar‘ 
the aortic obstruction was valvular in one ar1 
subvalvular in the other. 

In view of these observations, it is suggeste 
that right heart catheterization be performed in 
patients with aortie stenosis to determine whether 
there is accompanying right outflow obstruction. 
Also the probability of additional aortic stenosis 
should be considered in individuals with pulmonic 
stenosis and unusual auseultatory findings. 


Effect of Streptococcal Enzymes on Contractility of 
Human and Guinea Pig Atria 


Nancy Voege, David Goldring, William Sleator, 
Jr., Lenka Bihler, and Taisija de Gubareff, St. 
Louis, Mo. 


This study was initiated to determine what effect 
group A beta-hemolytie streptococeal diphospho- 
pyridine nucleotidase (DPN-ase) and _ hyaluroni- 
dase, as well as the somatic carbohydrate (C sub- 
stance) obtained from these organisms, would have 
on the in vitro contractility of normal human and 
guinea pig myocardia as compared to human and 
guinea pig myocardia exposed naturally and ex- 
perimentally to some product of the streptococcus. 
The experiment was divided into 4 groups: group 
I—normal guinea pig atria (17); group II—atria 
obtained from guinea pigs immunized with DNP- 
ase, hyaluronidase, or control material and ¢ 
sidered as “sensitized” (14); group III—r: 
atrial muscle obtained from acyanotie children ©) 
erated on for congenital heart defects and ¢ 
sidered as normal human muscle (10); and gro 
IV—tright atrial muscle obtained from adults « 
erated on for correction of rheumatic heart « 
ease and considered as “streptococeal sensitiz: |” 
human muscle (4). 

In group I the control substance alone cau * 
an initial and sustained increase in the height 
the contractions. By comparison the DPN 
and, to a lesser extent, the hyaluronidase cau ° 
depression of contractions. The C substance cat 
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immediate depression. Sudden, short bursts of 
‘limited spontaneous activity developed in 47 
‘eent (8 of 17) of normal atria. 
n group II the increase in height of contrac- 
is in all groups suggested a nonspecific response 
some other constituent in the preparation. A 
md group of guinea pigs, immunized with a 
itrophenol bovine gamma globulin antigen, was 
died. On addition of the antigen to the sen- 
zed atrium, a similar pattern of sudden onset 
spontaneous activity and increase in height of 
itraection was uniformly elicited. In the com- 
ed groups, 91 per cent (21 of 23) exhibited on- 
of spontaneous activity. 
in Groups III and IV, DPN-ase, hyaluronidase, 
i the control had no effect on the height of 
itraction of either group. The pattern of in- 
erent rhythmicity was altered. The C substance 
saused an immediate depression of short duration 
86 per cent (6 of 7) of the normal human atria 
and 100 per cent (5 of 5) of the “sensitized” 
man atria. 
Under the conditions of the experiments, strep- 
«oeeal DPN-ase appeared to depress guinea pig 
atrial contractions; this effect could not be demon- 
strated in either group of human atria. The C 
substanee, as prepared, depressed both guinea pig 
and human atria, severely in the former and 
transiently in the latter. The response of the 
immunized guinea pig atria to the sensitizing anti- 
gen under these conditions is one of increased 
height of contraction and development of irregular, 
spontaneous rhythm; the atria from these animals 
were more irritable than the normals handled in 
the same manner. 


Hemodynamic Studies Before and After Iatrogenic 
Hypothyroidism in the Treatment of Severe Heart 
Failure 


hn H. K. Vogel and Joseph M. Merrill, Nash- 
, Tenn. 


trogeniec hypothyroidism as a treatment for 
re heart failure is frequently associated with 
ficant symptomatic improvement. However, 
il correlation of hemodynamic studies with 
‘tomatic changes before and after treatment 
‘are. The purpose of this paper is to report 
‘ffeets of radioactive iodine and methimazole 
modynamic functions and symptomatology in 
tients with severe heart failure, 3 associated 
rheumatic heart disease and one with emphy- 


lowing treatment and associated with the 
of clinical and laboratory findings of hypo- 
idism, all patients noted symptomatic im- 
‘ment characterized by decrease in dyspnea, 
pnea, and fiuid retention with an increase in 
‘ise tolerance and sense of well-being. - 


Hemodynamic studies revealed a decrease in 
heart rate, cardiac index, oxygen consumption, 
brachial and pulmonary artery pressures, minute 
external ventricular work, and minute ventilation. 
There was an increase in stroke index, arterio- 
venous oxygen difference, and systemic resistance. 

The hemodynamic changes clearly substantiate 
and provide an explanation for the symptomatic 
improvement noted by the patients. These results 
support the usefulness of iatrogenic hypothyroid- 
ism in the treatment of severe heart failure. 


Interrelation Between Coronary Hemodynamics and 
the Electrocardiogram During Exercise 


Richard J. Wagman, Joseph V. Messer, Herbert 
J. Levine, William A. Neill, and Richard Gorlin, 
Boston, Mass. 


By means of coronary sinus catheterization, 
nitrous oxide coronary flow, and coronary venous 
oxygen measurements, the relationship between cor- 
onary insufficiency and electrocardiogram changes 
in the resting and exercise states has been investi- 
gated in man. Physiologie studies were carried out 
during the resting state in 88 patients, while 43 
were studied during both rest and exercise. All 
patients had resting electrocardiograms, and all 
those who underwent exercise coronary flow studies 
had standard Master tests as well. 

Fourteen patients had a negative Master test, 
of whom 11 had normal coronary flow studies. 
Twenty-six patients had a positive Master test, 
of whom 10 had normal flow studies, 14 abnormal, 
and 2 equivocal. Three patients had equivocal 
Master tests. If those patients on digitalis are 
eliminated, then all 9 patients with negative Mas- 
ter tests had normal flow studies, and of the 8 
patients with a positive Master test, 6 had ab- 
normal coronary flow studies and 2 normal. Thus, 
in the undigitalized patient there is a good corre- 
lation between the interpretation of physiologic 
and electrocardiographic tests of coronary vascular 
status. 

Those patients studied only at rest were grouped 
according to whether or not they had chronic S-T 
segment depression and were further divided into 
those on or off digitalis. There was little variation 
between groups, with an over-all average coronary 
venous saturation of 28.1 per cent, and no statis- 
tical difference between them. Thus, myocardial 
ischemia, as indicated by electrocardiographie ab- 
normalities at rest, cannot be specifically correlated 
with decreased coronary venous oxygen saturation. 
The correlation between the exercise electrocardio- 
gram and exercise coronary flow studies appears 
to be good, although the number of patients studied 
is quite small. 
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Diagnosis of Pericardial Effusion by Radioisotope 
Scanning 


Henry N. Wagner, Jr., John G. McAfee, and 
James M. Mozley, Baltimore, Md. 


In 1950 an instrument was developed that could 
measure the spatial distribution of radioactive 
iodine in the thyroid gland. Since that time several 
different radioisotope-scanning devices have been 
developed and applied to problems in medical 
diagnosis. It is now possible to construct scanning 
devices capable of detecting small differences in 
spatial distribution of radioactivity in internal or- 
gans and presenting the data in a form that can 
be readily interpreted. 

Using an automatic photoscanning technic, we 
have studied a series of 35 patients in whom the 
differentiation of cardiac dilatation and/or hyper- 
trophy from pericardial effusion was not certain 
by clinical means. The spatial distribution of 
human serum albumin labeled with radioactive 
iodine was measured. The resulting photoscan was 
superimposed over a chest roentgenogram made 
simultaneously. Four criteria permitted diagnosis 
of pericardial effusion: (1) 8 of 11 patients with 
pericardial effusion had a zone of decreased radio- 
activity separating the increased vascularity of the 
heart from the lung fields; (2) 10 patients with 
pericardial effusion had a marked separation of 
hepatic and cardiac silhouettes, while in contrast 
cardiac and hepatic distributions of radioactivity 
fused without separation in normal persons and 
patients with cardiomegaly; (3) in patients with 
cardiac dilatation the cardiac silhouette on photo- 
sean was greatly enlarged; (4) in 11 patients with 
pericardial effusion, the ratio of cardiac diameter 
measured by cardiac photosean to cardiac diameter 
measured by routine roentgenograms was 57 + 12 
per cent (1 8.D.). In patients with cardiac dilata- 
tion the ratio was 91 + 7 per cent (1 S.D.). 


Relative Lack of Potentiation of Norepinephrine by 
Arfonad 


John M. Wallace, Durham, N. C., and Arnold M. 
Weissler, Galveston, Texas 


When ganglia are blocked, norepinephrine ele- 
vates blood pressure more than usual and increases 
the pulse. These effects are considered to be due 
to abolition of previous buffering autonomic activ- 
ity by ganglionic paralysis. If the norepinephrine 
hypertension were not pronounced, would it 
prompt autonomic buffering, and would blood 
levels of norepinephrine be influenced by variations 
in autonomic function? 

Ten subjects were given constant infusions of 
norepinephrine, 4 »g./min., for 65 minutes. Intra- 
arterial blood pressure and pulse were continuously 


recorded. After 20 minutes, infusion of the gang] 
onic blocker, Arfonad, was begun and clinic! 
ganglionic paralysis produced for 45 minutes. The 
norepinephrine was stopped, but Arfonad wa 
continued at a constant rate for 20 minutes mor 
Two sets of arterial and femoral venous bloo 
samples were collected during a control perio: 
during norepinephrine alone, during norepinep! 
rine plus Arfonad, and during Arfonad alon: 
These were analyzed for norepinephrine by 

previously reported, sensitive fluorometric metho: 

Norepinephrine caused small increases in bloc 
pressure and decreases in pulse in all subject 
The addition of Arfonad further increased tl 
mean blood pressure only 5/5 mm. Hg but ix 
creased the average pulse 22 beats/min. Arteri: 
levels of infused norepinephrine were unchang: 
by Arfonad, but femoral venous levels were slight! 
but significantly raised, probably because of 
greater flow through skin. 

Autonomie ecardioinhibitory activity but not de- 
pressor activity is significant during norepineph- 
rine infusions when the blood pressure and pulse 
are nearly physiologic. Autonomic activity is not 
concerned with the breakdown of infused nor- 
epinephrine; if sympathetic paralysis potentiates 
norepinephrine at these levels, it does so by re- 
moving buffering activity, not by increasing blood 
levels. 


Substitution of Normal Sympathetic Pressor Function 
by Norepinephrine 


John M. Wallace, Durham, N. C., and Arnold M. 
Weissler, Galveston, Texas 


Sympathetic activity is necessary to maintain 
normal blood pressure which falls when ganglionic 
paralysis occurs. Norepinephrine can effectively 
replace this function. If exactly enough nor- 
epinephrine were infused to restore blood pressure 
to normal during sympathetic paralysis in normal 
resting subjects, one could obtain an estimate of 
the circulating level of norepinephrine necessary 
to substitute for this sympathetic pressor function, 
which does not depend on circulating norepinephi- 
rine. 

In 10 men blood pressure was continuously re- 
corded, and multiple samples for norepinephrine 
determinations were collected. Norepinephrine, 4 
pg./min., was given intravenously. The averase 
increase in blood pressure was 17/12 mm. H«. 
Ganglionie blockade was produced with trimeth 
phan camphorsulfonate while norepinephrine ws 
continued. Average blood pressure was furth 
elevated 5/5 mm. Hg. Norepinephrine was stopp 
and the blocking agent continued, the avera 
blood pressure fall being 35/16 mm. Hg below n° 
mal. The average arterial plasma concentrati 
of infused norepinephrine was 0.0064 pg./5 ec. a 
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s unchanged during ganglionic paralysis. 

The data showed the following: 

i. Ganglionie blockade slightly increased the 
} 00d pressure rise from small norepinephrine in- 

sions. 

2. The added blood pressure elevation could be 

e to absence of sympathetic depressor buffering 

increased sensitivity of receptors to norepineph- 

e but could not be due to slower destruction of 

» substance, the arterial concentration of which 

s unchanged. 

3. During blockade, infusions which increased 

blood pressure 35/16 mm. Hg would have re- 

ced the absent sympathetic pressor activity. 
ur infusions exceeded that blood pressure by 17/ 

plus 5/5 mm. Hg; less than 4 pg./min. would 
ave sufficed. 

|. The arterial plasma level of norepinephrine 
which would have compensated for absent sym- 
pathetie pressor activity would have been less than 
0.0064 pg./5 ee. 


Evaluation of Mitral Commissurotomy for the Pre- 
vention of Systemic Embolism in Mitral Stenosis 


Yang Wang, Minneapolis, Minn., Edward F. 
Bland, and J. Gordon Scannell, Boston, Mass. 


Commissurotomy has been advocated as prophy- 
laxis against systemic embolization in patients with 
predominant mitral stenosis who have had previous 
emboli. To evaluate this procedure, 100 consecu- 
tive patients with mitral stenosis and documented 
preoperative arterial embolizations who had under- 
gone commissurotomy were analyzed. The follow- 
up period averaged 29.5 months. Atrial fibrilla- 
tion was present in 93 patients, sinus rhythm in 7. 

orty of the 100 patients had intraoperative 
and postoperative systemic embolizations; of these, 
20 were postoperative. Commonest sites were the 
arotid system and aortic bifureation. In 12 pa- 
ients whose primary indication for surgery was 

‘evious embolism, there was one postoperative 

iolus. In 38 patients where this was one of 
indications, 26 per cent subsequently em- 
ized. In 50 patients where pulmonary conges- 
was the chief indication, 13 per cent embolized. 
)perative anticoagulation reduced the _inci- 
e of embolization from 60 per cent in pa- 
‘s without anticoagulation therapy to 16 per 
in the 45 patients with anticoagulants. Valve 
, amputation of the atrial appendage, and 
operative occlusion of the carotids did not 
ificantly affect the outcome, whereas a good 
e split, absence of atrial clots, and appreci- 
lapse between the last preoperative embolus 
time of surgery were favorable factors. 
would seem that in patients with mitral steno- 
‘ho have had previous emboli, the threat of 
ier emboli is considerable even after com- 


missurotomy, but where this is not associated with 
congestive failure, the outlook is better. Atrial 
fibrillation itself may well predispose these patients 
to further embolization. 


Diagnosis of Congenital Heart Disease from Clinical 
Data with a Digital Computer 


Homer R. Warner,* L. George Veasy, Alan F. 
Toronto, and Robert E. Stephenson, Salt Lake 
City, Utah 


The estimated probability of each of 63 “symp- 
toms” (age group, complaints, physical signs, 
electrocardiogram, and x-ray findings) occurring 
in each of 33 congenital heart diseases was punched 
on cards. A Burroughs 205 digital computer was 
programmed to calculate from this information 
the likelihood of each disease in the presence of 
any given combination of symptoms. A _ basic 
equation from probability theory called Bayes 
theorem was used for this calculation. (The possi- 
bility of applying this equation to medical diag- 
nosis was first suggested by Ledley and Lusted.) 

Experience with this approach to date has 
shown: 

1. The computer does make a diagnosis from 
clinical data which agrees well with the diagnosis 
made by a group of experienced clinicians. 

2. If the printed list of diagnoses provided by 
the computer contains no one diagnosis whose 
probability approaches 1.0, additional information 
is required for the computer (or the physician) 
to come to a more definite diagnosis. On the 
other hand, if one disease in the list has a proba- 
bility approaching 1.0, no further studies are 
required. 

3. The contribution made by any one symptom 
toward establishing a diagnosis may be quanti- 
tatively evaluated by comparison of the differential 
diagnosis made by the computer with and without 
this symptom. 

4. Modification of the punched-card data to 
include other symptoms or new information from 
current medical literature is readily accomplished. 

5. From its own experience and data supplied 
from physiologic studies, surgery, or autopsy, the 
computer can revise its earlier data regarding the 
incidence of symptoms in diseases and improve its 
subsequent performance. 


Physiologic Observations During Induced Dyspnea 


Albert J. Wasserman and John L. Patterson, 
Jr., Richmond, Va. 


Any precise analysis of the genesis of dyspnea 
requires correlation of multiple variables with the 
appearance and disappearance of this symptom. 
Seventeen normal adult males were exercised at 
500 Kg./M./min. with added airway resistance 
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(area 42 mm.”). At the onset of dyspnea, indi- 
cated by hand signals (and described later), exer- 
cise was terminated. In 11 experiments with the 
subjects supine and breathing air, mean control 
arterial pO. was 95 mm. Hg and pCO, 42 mm. Hg 
(bubble equilibration). Dyspnea appeared after 
an average of 101 seconds of exercise, at which 
time the pO, was 79 mm. Hg and pCO, 52 mm. 
Hg and the average minute ventilation was 34 per 
cent of the maximum breathing capacity, deter- 
mined with added airway resistance. At the dis- 
appearance of dyspnea 98 seconds later, the pO» 
had returned to control levels, but the pCO. was 
unchanged. Between the onset and disappearance 
of dyspnea the elevated minute ventilation actually 
increased still further in 6 subjects. In 9 experi- 
ments with the subjects breathing air, the arterial 
pO, did not fall, and dyspnea was not produced 
despite longer exercise, comparable rises in pCOz, 
and greater increases in minute ventilation. In 
6 of 8 additional experiments 100 per cent O. 
given immediately after the onset of dyspnea pro- 
duced definite symptomatic relief despite continu- 
ance of exercise. 

These findings support the view that dyspnea is 
related to the summated load of respiratory stim- 
uli. In these experiments moderate change in 
arterial pO. apparently was a decisive factor in 
the appearance and disappearance of the symptom. 


Postsystolic Myocardial Augmentation: Experimental 
Development and Clinical Results in Six Cases 


David H. Watkins and E. R. Duchesne, Denver, 
Colo. 


A method has been devised by means of which 
the work load of the myocardium may be electively 
decreased in pathologic conditions while at the 
same time the coronary arterial flow is increased 
without reduction of the total circulating blood 
volume. A special mechanical apparatus provides 
an atraumatic impulse to each unit stroke volume 
of the cardiac output in conjunction with a device 
which synchronizes the output of the assisting 
mechanism with the desired phase of the cardiac 
cycle according to the specific need of the hemo- 
dynamic situation. The volume, length, and phase 
of the augmenting impulse may be varied to adapt 
to the hemodynamic situation. 

Experimental methods included electrocardio- 
graphic and manometric studies of failing hearts 
before, during, and after the application of the 
apparatus for postsystolic myocardial augmenta- 
tion. This apparatus has been used for various 
clinical conditions, and 6 patients with myocardial 
insufficiency of different types were treated by the 
technic. The beneficial results obtained were dem- 
onstrated by electrocardiographic and manometric 
studies. 


Studies on the Effects of a Vasopressor Agent, Syn 
patholytic Drugs, and Corticosteroid in Shock Caus: 
by Bacterial Toxin 


Max H. Weil, Los Angeles, Calif., and Bru 
S. Miller, Cincinnati, Ohio 


A vasopressor agent (metaraminol), sympath 
lytie drugs (phentolamine, dibenzyline), a 
corticosteroid (prednisolone phosphate) were uss 
in the treatment of shock produced by injection « 
an approximately lethal amount of E. coli cel 
into adult dogs. The therapeutic agent was a 
ministered 15 minutes after shock had occurred. 

Single intravenous injections of phentolami: 
(10 mg./Kg.), dibenzyline (2.5 mg./Kg.), a 
prednisolone (20 mg./Kg.) were employed. Met: 
raminol was administered by intravenous infusi: 
(50 mg./L.) to maintain mean arterial pressu:» 
at a level 20 mm. less than control value for 
period of 2 hours. In each experiment one anim:! 
was treated, and the other served as a control. 
total of 82 dogs was studied. Arterial pressure, 
venous pressure, heart rate, urine flow, hemato- 
crit, pH, serum transaminase, survival, and patho- 
logic changes in the nonsurvivors were observed. 

The vasopressor agent and corticosteroid in- 
creased the period of survival and the number of 
survivors. Sympatholytic drugs decreased sur- 
vival. Combined use of the vasopressor agent and 
corticosteroid provided the best survival data (p 
= .01) and minimized injury as reflected in less 
elevation of serum transaminase, less blood pH 
reduction, and maintenance. of almost normal out- 
put of urine. Pretreatment with corticosteroids 
or with adrenergic-blocking drugs has been shown 
by others to protect against the lethal effects of 
endotoxin. In the present experiments corticos- 
teroid was effective for treatment of endotoxic 
shock. However, these studies do not support the 
conclusion that sympatholytic drugs are beneficial 
after the onset of shock or that the judicious use 
of a sympathomimetic drug as a vasopressor agent 
promotes irreversibility of the shock state. 


Reduction of Cardiac Work During Venoarterial 
Perfusion 


Max H. Weil, Milford G. Wyman, and Dav d 
H. Blankenhorn, Los Angeles, Calif. 


In the fetus the head and upper extremiti:s 
receive blood of higher oxygen content than te 
lower half of the body which receives flow large y 
from the ductus arteriosus. The fetal system f 
circulation was simulated to study the effect 
venoarterial perfusion in anesthetized adult do; :. 
Blood was passively drained from the infer 
vena cava by way of both femoral veins. T 
blood was continuously infused through a cathe: r 
inserted from the femoral artery into the : 
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minal aorta at its bifureation. The system was 
justed so that approximately 40 per cent (40 
Kg./min.) of the initial cardiac output (98 
Kg./min.) was provided by the extracorporeal 
tem. 
(ndieator dilution and oxygen saturation meas- 
‘ments showed that the output of the heart was 
iueed by an amount which was approximately 
ial to the output of the pump. In the aorta 
abrupt change in oxygen saturation occurred 
in. cephalad to the infusion catheter. A promi- 
it continuous murmur was detected at this site. 
e pulse rate, peripheral resistance, and central 
» 0d volume were reduced. Cardiac output was 
| creased to 55 per cent and stroke work to 41 
‘cent of the control value. There was a slight 
«ll of pH and pCO. of arterial blood. Perfu- 
n periods in excess of 3 hours were compatible 
th survival. These studies confirm that the 
‘etal system of circulation is tolerated by the adult 
animal and that partial perfusion with venous 
blood provides a technie for temporary reduction 
of the eardiae work load. 


Cardiodynamic Effects of Experimental Bundle-Branch 
Block in the Dog 


James R. Wennemark, David F. Blake, and 
Paul Kezdi, Chicago, Til. 


There is disagreement as to whether experimen- 
tal bundle-branch block produces a delay in con- 
traction of the blocked ventricle. 

The present study was undertaken to evaluate 
this problem by means of direct ventricular pres- 
sure measurements in the closed chest dog with 
acute and chronie experimental bundle-branch 
block. 

wo series of experiments were performed: 

|. Simultaneous right and left ventricular pres- 
sure eurves were recorded by percutaneous trans- 
thoracie catheterization. Bundle-branch block was 
then produced by interrupting the bundle branch, 
wlich was visualized with an open heart procedure. 
The eatheterization study was repeated after a 

» 4-week interval. 
. A suture was placed around the bundle branch 
: an open heart procedure and fixed to the out- 
of the chest. After a 3 to 5-day interval si- 
taneous right and left ventricular pressure 
es were recorded with the above technic, while 
sient bundle-branch block was produced by 
ion on the suture. 
esults were similar in both types of experiment. 
iteen successful preparations involving right 
lle-branch block and 20 involving left bundle- 
ch block were obtained. The beginning up- 
xes of the ventricular pressure curves were 
to determine the onset of right and left ven- 
lar contraction, and a delay was consistently 


found in the blocked ventricle as compared with 
the control. This averaged .02 second with either 
right or left bundle-branch block. The second type 
of experiment allowed numerous reproducible ob- 
servations in a preparation without catheter ma- 
nipulation. In this type of experiment a change in 
the contour of the right ventricular pressure curve 
was usually discernible in right bundle-branch 
block. 

Right and left bundle-branch block produces a 
delay in contraction of the ventricle on the blocked 
side. 


Mast Cell Alterations in the Myocardium of Athero- 
sclerotic Rats 


Bernard C. Wealer, Thomas E. Brown, and 
Benjamin F. Miller, Cincinnati, Ohio 


It has been suggested that connective tissue mast 
cells may be related to the development of athero- 
selerosis because patients with this disease show a 
smaller number of mast cells than normals. In 
addition, the atherosclerosis-resistant rat possesses 
a high number of mast cells in the myocardium 
while the more susceptible rabbit and chicken con- 
tain a low number. Repeated breeding without 
rest between litters will produce atherosclerosis in 
the rat. The authors have found that unilateral 
nephrectomy and injection of ACTH intensify and 
inerease the incidence of arteriosclerosis. Ani- 
mals selectively bred and sacrificed after successive 
breedings demonstrate progressive accumulation 
of acid mucopolysaccharides and subintimal fibro- 
sis. Continued breeding and injection of ACTH 
coupled with uninephrectomy cause greater pool- 
ing of mucopolysaccharides and fibrosis along with 
accelerated arteriosclerosis. Myocardial tissue from 
male and female breeder rats was stained with 
toluidine blue and studied in conjunction with the 
progressive development of the atherosclerosis. 
As the atherosclerosis became more pronounced, 
the population of myocardial mast cells decreased. 
ACTH and uninephrectomy aggravated the athero- 
sclerosis and caused the greatest decrease in myo- 
cardial mast cells; the reaction of mast cell gran- 
ules was changed from metachromatic to ortho- 
chromatic, indicating the likelihood of active secre- 
tion without cellular lysis. It appears that mast 
cell granule discharge is influenced by secretory 
activity of the adrenal glands. Also it seems pos- 
sible that the discharge and disappearance of myo- 
cardial mast cells may contribute to the accumu- 
lation of mucopolysaeccharides in the experimental 
arterial lesions. 


Usefulness of the Vectorcardiogram in the Diagnosis of 
Atypical Myocardial Infarction 


Conger Williams and Donald McCaughan, Bos- 
ton, Mass. 
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One thousand vectorcardiograms have been taken 
at the Cardiac Laboratory, Massachusetts General 
Hospital, each with at least 2 of the recognized 
lead systems. Cube and tetrahedral systems were 
used until 1959. Since then vectorcardiograms 
using the cube and Frank systems along with the 
standard electrocardiogram have been taken on 
each patient. More than 200 have been taken on 
patients with myocardial infarction, old or recent, 
proved by characteristic clinical course or by 
autopsy. 

As a result of this experience, we conclude that 
the technic is very useful in diagnosis of atypical 
myocardial infarction. This paper summarizes 
20 of these cases. 

For many years the finding of Q waves in the 
standard electrocardiogram was considered essen- 
tial to diagnosis of myocardial infarction. More 
recently it has become known that destruction of 
cardiac muscle in certain parts of the heart (“true 
posterior” and lateral infarcts) may produce pat- 
terns in the standard electrocardiogram which 
represent infarction without characteristic Q 
waves. In such instances the vectorcardiogram is 
often useful in establishing a diagnosis of infare- 
tion and in helping the electrocardiographer to 
understand atypical patterns. 

Vectoreardiography has also helped in the un- 
derstanding of complicated patterns combining 
bundle-branch block with infarction. 

The characteristic alterations of vector loops 
produced by infarcts in an unusual location were 
well demonstrated in this series of cases. 


Digitalis in Experimental, Surgically Induced Heart 
Block 


Vallee L. Willman, Hector S. Howard, and C. 
Rollins Hanlon, St. Louis, Mo. 


The effect of digitalis on circulatory dynamics 
has been studied in 15 dogs with complete heart 
block produced by ligation of the bundle of His. 

Measurements have been made of left atrial 
pressure, cardiac output, cardiac rate, coronary 
flow, systemic pressure, right atrial pressure, pul- 
monary artery pressure, myocardial oxygen utili- 
zation, and isometric ventricular tension. 

Digitalis in the usual dosage of 0.03 mg./Kg. 
reduced cardiac rate and lowered cardiac output 
slightly. Stroke work remained the same or was 
increased. Isometric ventricular tension and myo- 
cardial oxygen consumption were unchanged. Atro- 
pine abolished the slowing, suggesting that there 
is a vagal effect acting distal to the A-V node. 

Digitalis given in amounts greater than 0.05 
mg./Kg. resulted in tachycardia. The increase in 
rate varied from 10 beats per minute up to a 
tachycardia of 180 per minute. This increased 
rate was associated with increased cardiac output 


up to 4 times the predigitalization level.  Iso- 
metric ventricular tension was increased up 
2 times control values. 

In 10 of the animals with complete heart bloc’:, 
the rate was accelerated by external electri: 
stimulation. Use of digitalis in these 10 anim:'s 
did not decrease the cardiac output in ary 
instance; in 5 of them the cardiac output was i 
creased by digitalis. 

These experiments suggest that the use of di 
talis should be considered in instances of compl 
heart block induced by surgical procedures. 


Effect of Temperature on Ventricular Function in ti 
Dog with Complete Heart Block 


Vallee L. Wiilman, Hector S. Howard, and 
Rollins Hanlon, St. Louis, Mo. 


The evaluation of ventricular function curves st 
varying temperature levels is complicated by the 
bradycardia of hypothermia and the tachycardia 
of hyperthermia. To obviate the rate changes in- 
cident to temperature shifts, we produced com- 
plete heart block in 5 dogs by ligation of the 
bundle of His and maintained a constant heart 
rate by an electronic stimulator. The body tem- 
perature was varied from 30 to 41 C. by means of 
a blood heat exchanger introduced between a 
femoral artery and a femoral vein. 

In these animals we have recorded dye dilution 
cardiac outputs, systemic pressure, left atrial 
pressure, right atrial pressure, pulmonary artery 
pressure, and isometric ventricular tension. 

Ventricular function over the temperature range 
of 30 to 38 C. did not vary greatly. Cardiac out- 
put fell as the temperature was lowered, but 
stroke work at a given left atrial pressure re- 
mained essentially the same. Isometric ventricular 
tension also remained constant. As the tempera- 
ture was increased above 40 C., there was a dis- 
tinct fall in stroke work, cardiae output, and iso- 
metrie ventricular contraction. 

This study emphasizes the importance of avoid- 
ing hyperpyrexia in patients with fixed cardiac 
rates who eannot respond to demands for in- 
creased cardiac output by increasing their cardiac 
rate. 


Evidence for Two Mechanisms of Hypotensive Action 
of Diuretics 


Bertram M. Winer and Bal M. Sahay, Bosto», 
Mass. 


Studies were undertaken to determine the se) - 
arate roles of deficits of sodium, potassium, ar 4 
plasma volume in the hypotensive action of benz - 
thiadiazines. 

Plasma volume deficits were restored by dextr: 1 
in 20 hypertensive subjects receiving thiazid 
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ystolic blood pressure rose toward but did not 
ach control levels; diastolic values remained at 
ie lower levels induced by the diuretic. 
Responses to norepinephrine, trimethapan, and 
‘ythrol tetranitrate were determined in 10 hyper- 
nsive subjects during placebo administration, 
fter 2 weeks of hydrochlorothiazide daily, after 
extran, and 1 week after 20 Gm. of added salt 
aily. The pressor response to norepinephrine 
as reduced, and depressor responses to trimetha- 
an and erythrol were increased by hydrochloro- 
iiazide. Replenishment of plasma volume les- 
ned the effects of the diuretic on systolic re- 
ponses to the vasoactive substances but had little 
(feet on diastolic responses. With replenishment of 
dium basal blood pressure, body weight, and 
esponses to vasoactive substances reverted to con- 
rol levels, but exchangeable potassium remained 
Low. 

The hypotensive action of diuretics results fun- 
damentally from sodium deficit irrespective of 
plasma volume deficit. Reduction in plasma vol- 
ume plays an important auxiliary role, influencing 
the fall in systolie pressure and strongly affecting 
the responses of other drugs that alter effective 
blood volume. Potassium deficit was not signifi- 
cant in the hypotensive action. 

Relative increments in blood pressure evoked by 
norepinephrine were greater in the diuretic and 
dextran periods of study than in the placebo or 
salt periods, suggesting that salt depletion may 
not reduce arteriolar responsiveness to pressor sub- 
stanees directly but may act by a humoral or 
neurogenic mechanism. 


Hypotensive Effects of Nitrites During Diuretic 
Therapy 


Bertram M. Winer and Bal M. Sahay, Boston, 


Vass. 


The hypotensive effects of nitroglycerin and 
erythrol tetranitrate were examined in 16 hyper- 
nsive patients before and during daily adminis- 
ation of hydrochlorothiazide. Blood pressure 
tanding) fell from 196/118 to 166/106 mm. Hg 
ter nitroglycerin alone; the erythrol response 
is similar in degree. During hydrochlorothiazide 
ministration both nitrites had striking hypoten- 
ve effects, which were maximal in the standing 
sition. After nitroglycerin blood pressure fell 
om 177/106 to 132/88 (p < .01), after erythrol 
om 166/105 to 129/82 (p < .01). In 3 pa- 
nts both nitrites induced blood pressure falls to 
ss than 90/65, and syncope occurred. The onset 
hypotensive action after nitroglycerin occurred 
‘thin 2 minutes; duration was less than 45 min- 
es. The action of erythrol occurred within 20 
inutes; duration varied from 2 to 5 hours. 


Plasma volume replenishment by dextran dimin- 
ished the fall of systolic pressure but did not affect 
diastolic response to nitrites during diuretic ad- 
ministration. Salt replenishment prevented and 
elastic stockings reduced the hypotensive response. 

These studies: (1) provide an objective method 
for comparative bioassays of different nitrites in 
man; (2) establish that nitroglycerin and erythrol 
tetranitrate have different durations of action; (3) 
suggest that addition of nitrites to diuretics may 
be useful in the treatment of hypertension; (4) 
show that excessive hypotension due to nitrites 
can be prevented by elastic stockings; and (5) 
demonstrate that diuretics influence the hypoten- 
sive response to nitrites by 2 mechanisms, one 
related to reduced volume flow and the other to 
sodium loss independent of the reduced plasma 
volume. 

Syncope will be encountered not infrequently 
in ambulatory patients given nitrites during con- 
tinuous diuretic therapy. 


Effects of Feeding Fats with Varying Fatty Acid Com- 
position on the Blood and Tissue Lipids of Cebus 
Monkeys 


Robert W. Wissler, Randolph H. Hughes, Lau- 
rence E. Frazier, and Richard A. Rasmussen, 
Chicago, Iil. 


Two previous experiments have demonstrated 
the effects of hydrogenation of food fats on the 
blood and tissue lipids of the Cebus monkey. The 
current experiment included 3 groups of 4 monkeys 
fed equal quantities of 3 diets which varied only 
in the lipid components. Butterfat, coconut oil, 
and corn oil were the 3 fats used, each making up 
25 per cent of the ration. The experiment lasted 
for 45 weeks, and the animals were bled, their 
gallbladders drained, and their livers and adipose 
tissues biopsied at 15-week intervals. At each 
of these intervals, they received C!* acetate i.v., and 
they were fed equal daily doses of H® cholesterol 
throughout the experiment. The animals receiv- 
ing the butterfat and the coconut oil rations 
showed a prompt and sustained rise in serum 
cholesterol (varying from 341 mg. per cent to 
418 mg. per cent) while those receiving the corn 
oil demonstrated less change from the baseline 
values (256 mg. per cent as compared to 161 mg. 
per cent). Other serum lipids showed similar 
trends. Bile acid patterns and the patterns of 
fatty acids esterified with cholesterol, as well as 
other blood and tissue lipid fractions, were corre- 
lated with the specific activity and synthesis rates 
of cholesterol in various organs and tissues. Per- 
tinent pathologie findings were also correlated with 
the blood and tissue lipid values and with the 
tracer data. 
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Genetic, Clinical, and Physiologic Observations in 
Milroy’s Disease 


J. Edwin Wood, Augusta, Ga., John R. Esterly, 
and Victor A. McKusick, Baltimore, Md. 


The genetic transmission of Milroy’s disease 
(chronic hereditary lymphedema) was studied in 
4 families. The pedigree patterns were compatible 
with an autosomal dominant trait with complete 
penetrance but variable expressivity. Studies of 
blood groups, serum haptoglobins, PTC tasting, 
and isoniazid metabolism in one family demon- 
strated no evidence of linkage. 

Edema was present at birth in 16 patients and 
appeared around puberty in 4. Involvement of 
one or both lower extremities, of the feet, or of 
only 2 fingers was observed. Extent of edema 
varied from an almost unnoticeable pretibial swell- 
ing to that which hampered ambulation by its 
weight. Affected limbs were warm, and there were 
no trophic changes of the skin. Biopsy revealed 
numerous clusters of arterioles deep in the dermis. 

Calf blood flows were measured plethysmograph- 
ically in Milroy’s disease, normal subjects, and 
patients with edema from other causes. Mean 
blood flow (MBF) in ml./min./100 ml. of calf 
tissue including the edema was 8.1, o 7.8, range 
2.8 to 31.4 in 14 patients with Milroy’s disease. 
MBF of 11 normal subjects was 2.2, ¢ 1.2. MBF 
of 3 patients with acquired lymphedema was 1.8, 
range 1.1 to 2.2. MBF of 14 patients with equally 
extensive edema from other causes was 2.2, o 1.3. 
Dissipation of edema in 3 patients with Milroy’s 
disease resulted in change of MBF from 15.0 to 
8.1, 14.9 to 4.7, and 5.1 to 8.4. These studies sug- 
gest that Milroy’s disease is characterized by a 
chronie hyperemia that not only contributes to 
formation of edema but is secondarily accentuated 
by the edema. 


Bacterial Endocarditis in Infants and Children 


Charles F. Wooley and Don M. Hosier, Colum- 
bus, Ohio 


Clinical and laboratory findings in 21 infants 
and children with bacterial endocarditis were re- 
viewed. Seventeen had congenital heart disease, 
4 had no organic heart disease, and none had 
rheumatic heart disease. 

Initiating factors included surgical procedures, 
dental extractions, and preceding infectious proc- 
esses. Fever (100 per cent), murmur (76 per 
cent), positive cultures (71 per cent), severe 
anemia (67 per cent), and the suggestive clinical 
history were emphasized. Significant emboli con- 
stituted a poor prognostic sign. 

The congenital malformations encountered were 


as follows: ventricular septal defects (5), tetralogy 
of Fallot (5), patent ductus arteriosus (3), coare 
tation of aorta (1), coarctation and patent ductu: 
(1), subaortie stenosis (1), and pulmonic stenosis 
(1). Exact localization of the endocarditis or end 
arteritis was proved 9 times: tricuspid valve (5) 
ventricular septal defect (1), coarctation (1), sub 
aortic stenosis (1), and aortic valve (1). Fow 
patients (3 infants) without pre-existing hear 
disease had tricuspid bacterial endocarditis. 

Etiologie organisms were obtained in 17 patients 
The staphylococeus (38 per cent) and the miscel 
laneous organisms (24 per cent) outnumbered th 
streptococcus 3 to 1. 

Of 170 children undergoing open heart surger: 
for congenital heart disease, 4 developed bacteria 
endocarditis postoperatively. _Two children mani 
fested fulminating processes 3 days postoperativel: 
(Staphylococcus aureus, beta streptococcus), whil 
the others presented with a less fulminant pictur 
one month postoperatively (Staph. aureus, micro 
coceus). 

Of 13 surviving patients (62 per cent), 12 wer 
over 2 years of age. Nine have been followed fo: 
an average of 5 years; none has shown evidenc 
of significant myocardial degeneration. 


Supravalvular Aortic Stenosis: Experences with Thre« 
Young Males 


Charles F. Wooley, Don M. Hosier, Richard W. 
Booth, William Molnar, Howard D. Sirak, and 
Joseph M. Ryan, Columbus, Ohio 


Supravalvular aortic stenosis represents a heter 
ogeneous grouping of 2 or possibly 3 congenital 
entities producing left ventricular outflow obstruc- 
tion. 

Three males (ages 13, 16, and 19) presented 
clinical evidence of aortie stenosis; one also had 
aortic insufficiency. Systolic pressure differences 
in the arms of all 3 showed an inconsistent pattern. 
Fluoroscopy showed left ventricular hypertrophy 
without poststenotic dilatation of the ascending 
aorta. Electrocardiograms indicated left ventricu 
lar hypertrophy. 

The first case was diagnosed at surgery; attemp! 
at correction was unsuccessful. Necropsy showe 
a hypoplastic annulus, a discrete narrowed ar 
just above the valve, and moderate hypoplasia « 
the ascending aorta. 

Two patients had left ventricular catheterizatio 
levocardiograms, and supravalvular aortograph 
Ventriculoaortic systolic gradients of 170 and 1: 
mm. Hg were found. Roentgenographically 0: 
had a narrowed, short segment of the ascendi: 
aorta 2.5 em. distal to the cusps and normal coi 
nary arteries proximal to this segment. The secoi 
showed a ringlike narrowing across the level of t 
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ronary ostia. There was mild aortic regurgita- 
m and a poorly visualized right coronary artery. 
Previous experience with this entity and unsuc- 
ssful attempts at surgical repair make it manda- 
ry to perform aortography in patients with con- 
nital left ventricular outflow obstruction without 
iststenotie aortic dilatation, especially in males 
ith systolic pressure differences in the arms. 
hree cases of supravalvular stenosis in 9 months 
iggests a higher frequency than is generally ex- 
ected with this entity. Aortic stenosis in a sibling 
‘ one patient suggests a possible familial tend- 
icy. The diagnosis is roentgenographiec. 


valuation of Rapid Diagnosis of Group A Strepto- 
cocci by Fluorescent Antibody Technics 


Donald A. Yarashus and Alan C. Siegel, Chi- 
igo, Ill. 


This study compared the conventional precipitin 
iethod of grouping B-hemolytic streptococci with 
he fluorescent antibody technic of identification of 
roup A streptococci from the sediment of a 2- 

hour broth culture previously inoculated with a 
direct throat swab. 

Specific points of comparison included the ac- 
curacy of this method and the practicality of ap- 
plication to a routine bacteriology laboratory. 
Previous pilot studies indicated that the immedi- 
ate fluorescent staining of a smear from a direct 
throat swab failed to correlate well with the con- 
ventional grouping method. 

Three hundred and seventy-six cultures were 
obtained from children with acute or convalescent 
pharyngitis, who were part of a controlled study 
now in progress at the Children’s Memorial Hospi- 
tal. One hundred and thirty-two of 376 cultures 
were positive for group A streptococci by the pre- 

pitin method. In all but 14 (10 per cent) of 
these cultures, the fluorescent antibody gave posi- 
tive confirmatory results for group A _strepto- 

ceus. Fifteen strains of B-hemolytic strepto- 
cei were nongroup A by the conventional method. 
sitive fluorescent antibody tests were obtained 
5 of these. There were 229 cultures negative 
i r B-hemolytie streptococci. Twenty-three (10 

r cent) revealed positive fluorescent antibody re- 

tions. 

Specific problems in technic encountered with 

is method include: (1) a time interval of 4 hours, 

cessary in order to process broth cultures for 
orescent surveys, which meant that cultures had 
be in the laboratory by 1 p.m. in order to 
tain results on the same day; and (2) fatigue of 

‘ individual surveying the fluorescent fields, thus 

‘iting the number of determinations possible in 

single day. 

It is concluded that there were 10 per cent false 


positive and 10 per cent false negative fluorescent 
antibody reactions encountered. Whether these 
represent nonviable organisms or nonhemolytic 
group A streptococci is yet undetermined. 


Responses in Abdominal Muscles Elicited by Sudden 
Changes in Central Blood Volume 


William B. Youmans, Larry D. Davis, Dorothy 
I. Briggs, and Kenneth L. Goetz, Madison, Wis. 


Effects of vasodilator agents (nitroglycerin and 
urecholine), vasoconstrictor agents (vasopressin 
and phenylephrine), rapid bleeding, and obstruc- 
tion of the inferior vena cava, the pulmonary ar- 
tery, or the ascending aorta on activity of abdom- 
inal muscles and the level of intra-abdominal 
pressure have been studied in dogs under sodium 
pentobarbital anesthesia. Steady-state contractions 
of abdominal muscles, which are present from the 
time of completion of the characteristically rapid 
expiration until just before the onset of the next 
inspiration, and intra-abdominal pressure show a 
sudden marked increase when venous return is 
blocked by inflation of a balloon on a catheter tip 
in the thoracie portion of the inferior vena cava. 
Blockage of the ascending aorta by the same device 
causes, after a brief latent period, a decrease in 
activity of abdominal muscles. Blockage of the 
pulmonary artery by the same method has an effect 
similar to that produced by blockage of the inferior 
vena cava. Bleeding or injection of vasodilator 
agents elicits a sudden inerease in steady-state 
contractions of abdominal muscles, and injection 
of vasoconstrictor agents has the opposite effect. 
The procedures which cause a decrease in volume 
of blood in the heart and lungs elicit an increase 
in steady-state activity of abdominal muscles and 
a corresponding rise in intra-abdominal pressure. 
Other procedures which cause a rise in central 
blood volume inhibit abdominal muscles. This con- 
stitutes a mechanism by which any sudden defi- 
ciency or excess of venous return can be counter- 
acted instantaneously. 


Hemodynamic Effects of Angiotensin in Man 


Paul N. Yu, Milton N. Luria, James K. Finlay- 
son, and C. Alpheus Stanfield,t Rochester, N. Y. 


Hemodynamic effects of angiotensin given by 
intravenous infusion at a rate of 0.028 to 0.135 
pg./Kg./min. were studied in 16 normotensive 
patients without mitral valvular lesions. During 
angiotensin infusion the following changes were 
observed: (1) prompt increase in systemic artery, 
pulmonary wedge (“PC,,” or LV)), pulmonary 
artery (PA,,), and right ventricular diastolic 
(RVp) pressures, but variable change in PA,- 
“PC,,” gradient; (2) decreased or unchanged car- 
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diac output (both by Fick procedure and indicator- 
dilution curves), usually manifested by a signifi- 
cantly widened arteriovenous oxygen difference and 
slightly inereased oxygen consumption; (3) de- 
creased heart rate and inconsistent change in stroke 
volume; (4) significant increase in total systemic, 
total pulmonary, and “left heart” resistance; (5) 
increased stroke work of both ventricles against 
pressure (LVgw and RVgy); and (6) prolonged 
mean transit time with increased or unaltered 
“central” blood volume. The increment in LVgy 
correlated well with that in LV), as did RVsyw 
with RVj,. 

Angiotensin causes systemic arteriolar constric- 
tion resulting in a significant increase in total 
systemie and “left heart’ resistance. There is no 
evidence for compromise in the ventricular fune- 
tions despite a significant rise in these 2 param- 
eters. The increment in the pulmonary artery 
and right ventricular systolic pressure is largely 
due to an elevated left ventricular diastolic pres- 
sure. Likewise, the increment in the total pulmo- 
nary resistance is mostly secondary to an elevated 
“left heart” resistance. Since there is an invariable 
increase in the total systemic resistance but no 
uniform decrease in the cardiac output, it is possi- 
ble that angiotensin does have inotropic action in 
some cases. 


Hemodynamic Studies in Fourteen Cases of Tetralog 
of Fallot After Complete Corrective Open Cardi: 
Surgery 


Henry A. Zimmerman and Earle B. Kay, Clev 
land, Ohio 


Fourteen cases of tetralogy of Fallot have bec 
studied before and after complete correction | 
the open heart technic. All 14 cases, studied withi 
one year after surgery, were clinically improve 
and all had arterial O. saturations in the range « 
normal. However, only 7 patients showed retu 
of pressures within the lesser circulation to 
normal range. 

Five patients had significant reductions in the 
lesser circulation pressure but still had moderat 
elevation of pressures and gradients across tl 
pulmonary valve. Two patients showed no chang 
in their hemodynamics following surgery but ha 
normal QO, saturations. One has since died « 
congestive cardiac failure and subacute bacteria! 
endocarditis. 

The reasons for poor results were: (1) inade- 
quate outflow reconstruction due to anatomic loca- 
tion of the right coronary artery; and (2) inad 
quate development of pulmonary circulation and 
inability to establish right ventricular outflow. A!l 
eases for surgery should have selective cineangio- 
cardiographie studies to define the anatomy more 
clearly and in detail. 





SCIENTIFIC EXHIBITS 
All Exhibits will be Displayed in Kiel Auditorium 


rdiac Vibration Analysis. Clarence M. Agress, 
Louis G. Fields, Morris Wilburne, Martin D. 
Shickman, and Stanley Wegner, Los Angeles, 
Calif. 
This exhibit is designed to show the background 
d applications of precordial vibrations. The 
chnie employed in making tracings of the 
loart’s vibrational energy is demonstrated. These 
\ brations are separated into frequency bands 
he spectrosonogram). Finally, possible appli- 
cotion of this technic to the early diagnosis of 
heart disease is indicated. 
(Booth 8-26) 


Cardiac Laminography. Hernan Alvarez, Jr., and 
William Eyler, Detroit, Mich., Kenneth Mc- 
Ginnis, Lexington, Ky. 

Laminograms are used to demonstrate intra- 
cardiae calcifications and its location. With this 
system, valvular calcification can be separated as 
to the anulus and valve proper. Ease of separat- 
ing calcification from mitral and aortic valves is 
also facilitated. 

(Booth S-1) 


Reference Laboratory and Central File for Rare 
Donors. American Association of Blood Banks, 
Miami, Fla. 

Animated exhibit depicting 2 major services of 
the association: the reference laboratory for iden- 
tification of rare blood types and the rare donor 
file for information relative to transfusions of 
uncommon types of blood. 

(Booth 8-7) 


C' nical and Experimental Studies in the Treatment 
Thrombotic Disorders. William G. Anlyan, 
Jonald Silver, and Hugo L. Deaton, Durham, 
v0: 

‘he exhibit portrays our changing concepts in 
treatment of thrombotic diseases. It is based 
our experience of over 700 patients with 
mboembolic disease and over 400 dog experi- 
its in the prevention of rethrombosis of inti- 
tomized arteries. With the availability of 
inolytie agents, it has been possible to lyse 
h clots as well as keep them from propa- 
ing with the routine anticoagulant drugs. Our 
es includes 30 patients treated with fibrinoly- 
agents, including 11 with fresh arterial oc- 
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clusions in whom objective evaluation could be 
carried out. In 10 of the 11, there was a return 
of distal pulses with salvage of all or part of 
a limb. It appears that fibrinolytic agents are a 
useful adjunct to accepted surgical procedures. 
(Booth 8-3) 


Thrombus Formation in Blood Vessels of Small 
Laboratory Animals Studied Microscopically. 
James D. Blanding, Jr., and Raymond L. 
Henry, Charleston, 8. C. 

Studies have included the morphologic constit- 
uents involved in thrombus formation, spatial 
relationships of blood elements to developing 
thrombi, and changes with time. The in vivo 
observations were made up to 12 hours after 
trauma to vessel walls, while the freeze-substitu- 
tion allowed development of thrombi up to 7 
days. 

(Booth 8-5) 


Newer Approaches to Antihypertensive Therapy. 
Albert N. Brest and John H. Moyer, Phila- 
delphia, Pa. 1 
The newer approaches to antihypertensive ther- 

apy include the use of drugs which: (1) affect 

catecholamine release, e.g., guanethidine; (2) in- 
terfere with enzymatic activity, e.g., the mono- 
amine oxidase and decarboxylase inhibitors; or 

(3) alter fluid and electrolyte balance, e.g., the 

thiazide derivatives. The mechanisms of action 

and clinical use of these drugs are described. 


(Booth 8-31) 


Treatment of Thrombo-Embolic Diseases with Fibri- 
nolysin. Eugene E. Cliffton and Carlo E. Grossi, 
New York, N. Y. 

This exhibit consists of 4 parts: Part 1 shows 
the source and activation of fibrinolysin. Part 2 
consists of animal experimental work showing the 
effects of fibrinolysin on thrombi of varying dura- 
tion. Pictorial demonstration and charts. The 
central panel depicts the microscopic changes with 
formation of and lysis of a thrombus. Photo- 
micrographs, drawings and schematic. The re- 
maining 2 parts report results in clinical cases, 
complications seen and schedules of treatment. 
Illustrative cases of venous and arterial throm- 
bosis are shown. 

(Booth 8-4) 
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Selective Visceral Arteriography. Robert N. Cooley, 
John R. Derrick, and Colvin H. Agnew, Gal- 
veston, Texas 
This exhibit demonstrates the technic and re- 

sults of selective radiographic visualization of 

the celiac axis, superior mesenteric and renal 
arteries and their smaller branches. Application 
of this technic to the investigation of mesenteric 
vaseular insufficiency and hypertension associated 
with renal artery obstruction will be emphasized. 
(Booth 8-6) 


Regional Circulation During Cardiac Arrhythmias. 
Eliot Corday and David W. Irving, Los An- 
geles, Calif. 

The vasomotor response of the mesenteric, 
carotid, and renal arteries is demonstrated utiliz- 
ing a new electromagnetic integrator-computer 
flowmeter technic. The regional circulation of 
these vital organs is markedly impaired during 
eardiae arrhythmias. A working model is used to 
show the instrument in use and results are shown 
by charts and moulages. 

(Booth 8-24) 


Surgery in Congenital and Acquired Heart Disease 
(Experimental and Clinical). F. S. Cross, T. I. 
Crawford, and A. N. Gerein, Cleveland, Ohio 
The purpose of the exhibit is to show the pres- 

ent status of open-heart surgery in the repair of 
congenital and acquired heart lesions. In addi- 
tion, projected accomplishments in the correction 
of certain acquired lesions are shown. In that 
portion of the exhibit devoted to congenital heart 
disease, the basic requirements of successful open- 
heart surgery, such as perfusion methods, intra- 
cardiac surgical technics, and pre- and postopera- 
tive care are shown. The common types of defects 
repaired are demonstrated. A continuous movie 
film shows surgical correction of the common de- 
fects. The currently used pump-oxygenator is in 
the exhibit “bypassing” a plastic heart. In the 
section on surgery of acquired heart lesions, the 
advantages and necessity of direct vision surgery 
are shown. Present technics in the repair of 
mitral stenosis and insufficiency, and aortic sten- 
osis and insufficiency are illustrated. Current 
experimental work in the use of prosthetic valve 
replacements is illustrated, including movies of 
mitral and aortic valve function, with and with- 
out such prostheses. 

(Booth 8-14) 


Suturing of Small Arteries. Harold S. Engler, 
William M. Headley, and William H. Moretz, 
Augusta, Ga. 

A demonstration of preferred technic in small 
artery suturing with emphasis on the problem of 
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thrombosis. The incidence of thrombosis is pr 
sented along with factors influencing thrombos: . 
Drawings and large color photographs are us: 
to give right and wrong technic. Practical app 
cation is presented in summary. It is hoped th 
this will be a teaching mechanism for surgeo 
who may need to do a repair of the radial, uli 
brachial, superior mesenteric or some simi! 
artery. 

(Booth 8-15) 


Medical Treatment of Varicose Ulcers and Veno 
Insufficiency. William T. Foley, New Yor 
NW: 2d. 

The exhibit consists of 48 slides mounted on : 
automatie projector which flashes them on 
sereen. The slides are in_color and a runnir: 
commentary describing case histories and techn « 
is given. The treatment described is a metho 
that has been developed for eradicating defectir 
veins by sclerosing without thrombosing them. 


(Booth 8-27) 


Electrical Device to Demonstrate the Blood Clotting 
Mechanism. Elemér R. Gabrieli and William C. 
Sleight, Buffalo, N. Y. 

An electrical device to demonstrate the path- 
ways of the blood clotting mechanism and those 
abnormalities encountered in the various blood 
clotting disorders, as well as defects brought 
about by both exogenous and endogenous anti- 
coagulants, is shown. In addition, normal and 
abnormal laboratory tests are indicated. The 
newest standardized international nomenclature, 
complete with synonyms, is used throughout. 
(Booth 8-8) 


Mitral Valve. Louis R. Head, James M. Head, 
Theodore R. Hudson, and Jerome R. Head, 
Chicago, Ill. 

The design and construction of an artificial 
mitral valve has resulted in new data concerning 
the anatomy and physiology of the normal valve. 
Formalin fixation of the valve opened and closed, 
dimensional analysis of leaflets, chordae tendin:e 
and papillary muscles, and observation of high- 
speed motion pictures has produced a detailed 
description of the form and funetion of tile 
mitral valve. 

(Booth 8-20) 


Experimental and Clinical Studies of the Lympha 
System. John M. Howard, Robert Bower, Co'- 
isto Danese, Demetrios Tziros, and Joseph 
Debbas, Philadelphia, Pa. 

The exhibit is divided into experimental ai 

clinical sections. Under “Experimental” are i 

cluded illustrations of: (1) new technics of ly 
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angiography; (2) regeneration of lymphaties; 
d (3) transplantation of segments of lymphatic 
stem. Under “Clinical” are included illustra- 
ms of lymphangiograms of patients with the 
lowing conditions: (1) varicose veins, (2) 
stphlebitic syndrome, (3) thrombophlebitis, 
) primary lymphedema, and (5) postsurgical 
ema. 


sooth 8-28) 


( neangiography, An Aid in Differential Diagnosis 
£ Basal Diastolic Murmurs (Cineangiocardiog- 
aphy). H. F. Inderlied, A. D. Nichol, amd F. 
1. Oldenburg, Cleveland, Ohio 
This is a presentation of several intracardiac 
mmalies characterized by a basal diastolic mur- 

» ur, including an unusual ease of agenesis of the 

pelmonary valve. Clinical findings, electrocardio- 
ms, X-rays, and pertinent catheterization data 

will be presented for each case. However, the 
procedure found most helpful was the cineangio- 
cardiogram which will be projected continuously. 

(Booth 8-2) 


Surgical Correction of Mitral Valvular Disease: An 
Analysis of the First 100 Patients Corrected by the 
Open Technic. Farle B. Kay, Henry A. Zim- 
merman, and David Mendelsohn, Cleveland, 
Ohio 
The exhibit demonstrates: preoperative diag- 

nostie tests with examples of altered findings; the 
reason and the proper time for surgical correc- 
tion; pathologie factors contributing to the in- 
sufficieney; surgical technies employed in rela- 
tion to pathology encountered; results of surgery 
in relation to operative risk; and analysis of post- 
onerative improvement. 


(Booth 8-19) 


Hi: »-Pressure Ventricular Septal Defect. Jerome H. 
au. Robert M. Anderson, William FE. Bloom- 
. John FE. Meithaus, Oscar Magidson, and 
iward F. Dunne, Los Angeles, Calif. 
resenting: (1) the diaenosis of high-pressure 
ve rieular septal defects, with tracings, diagrams 
al x-rays; (2) a method for the selection of 
p> ents for surgical repair of the defect; (3) 
th repair, a new technic, using the right atrial 
a; -oach; and (4) illustrations of this technic. 
Si ‘stieal evaluation of the results in 100 cases 


»w, moderate and high-pressure ventricular 
se, il defects. 


(B. th §-18) 


or 
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Conduction System in Cardiac Surgery. Maurice Lev, 
William L. Riker, Arthur De Boer, Thomas G. 
Baffes, and Willis J. Potts, Chicago, Ill. 

The course of the A-V node, bundle, and bundle 
branches is described in persistent ostium primum, 
common A-V orifice, ventricular septal defect, and 
tetralogy of Fallot. Surgical methods of closure of 
various defects to avoid the conduction system are 


described, with the results obtained by these 
methods. 


(Booth 8-12) 


New Control of Anticoagulant Therapy. George A. 
Mayer, Kingston, Ontario, Canada 
The author’s new method, the Standard Clotting 
Time, has proven to be an excellent guide in direct- 
ing the anticoagulant therapy of 2,500 patients. 
No thromboembolism or bleeding occurred when 
the test was within the therapeutic range. 
(Booth 8-10) 


Surgical Treatment of Renovascular Hypertension. 
George C. Morris, Jr., Michael E. De Bakey, 
Denton A. Cooley, and E. Stanley Crawford, 
Houston, Texas 
Enormous strides have been made in the under- 

standing of the physiologic and pathologic concepts 
of renovascular hypertension resulting from renal 
artery stenosis. Accelerated interest in this form 
of hypertension has been made possible by the 
development of surgical technics for direct revascu- 
larization of the kidney. This exhibit will demon- 
strate technics in the diagnosis of renovascular 
hvvertension, together with physiologic and patho- 
logie studies in a series of over 80 patients treated 
by direct renal revascularization. The surgical 
technies for correcting this form of hypertension 
will be presented. 

(Booth 8-13) 


Some Properties of Tham, An Amine Buffer of Low 
Toxicity. G. G. Nahas. H. C. Slocum, and E. C. 
Jordan, Washington, D. C. 

This exhibit illustrates the physicochemical prop- 
erties, the physiologie and pharmacologic activities 
and toxicity of tris(hydroxymethyl) aminomethane. 
This amine buffer is now undergoing, in a large 
number of areas, clinical tests for the control of 
respiratory and metabolic acidosis. Its use in 
cardiac patients when sodium buffers are not indi- 
eated is also being studied. 

(Booth 8-29) 
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Cardiovascular Manifestations of Abnormal Potassium 
States. Jack Sanders and Jack Martt, Columbia, 
Mo. 

This is a graphic illustration of the manifesta- 
tions of potassium upon the human cardiovascular 
system. Diagrams illustrating the clinical situa- 
tions and mechanisms predisposing to potassium 
disturbances are shown. Examples of the electro- 
eardiographic manifestations of potassium dis- 
turbances and the response to therapy are illus- 
trated. 


(Booth 8-30) 


Further Observations on Studies of Biogenic Amines 
in Animals and Man. Arthur L. Scherbel and 
Victor G. deWolfe, Cleveland, Ohio 
The relation of serotonin, histamine, catechol- 

amines and related substances to experimental and 
certain clinical disorders involving the cardiovascu- 
lar and connective tissue systems in animals and 
humans is described. Pharmacologic actions and 
clinical response to compounds that either increase 
or decrease amine activity are included. 


(Booth 8-25) 


Damages of “Silicone-Like Property” of Vascular Endo- 
thelium by Arteriosclerosis Substances and Their 
Prevention by Nialamide. Takio Shimamoto, 
Tokyo, Japan 
Histological slides and tables demonstrating the 

effect of arteriosclerogenic substances, such as poly- 
peptides, high molecular substances and catechol- 
amines on the vascular endothelium resulting in ad- 
herence of platelets and leukocytes and formation 
of white thrombi, accompanied by decreased clot- 
ting time, reduction of circulating platelets and its 
prevention by nialamide are shown. 


(Booth 8-9) 


Cellular Physiology of Aging: Various Expressions of a 
Biologic Process. Nathan Shock and Bernard L. 
Strehler, Baltimore, Md. 


This exhibit presents the background, present 
status and current research on the so-called “age 
pigments” which accumulate in human brain, heart, 


and other nondividing cells. 
(Booth S-33) 


Intracavitary Electrode Catheter As An Aid to Cardiac 
Catheterization. Gerald I. Shugoll, John H. 
Mazur, R. J. Pearson, Jr., Bethesda, Md., and 
Henry R. Cooper, Fort Lauderdale, Fla. 


SCIENTIFIC EXHIBITS 


The exhibit points out the value of the cathet« 
in routine cardiac catheterization as an aid ¢ 
more accurate diagnosis, as a means of facilitatin 
catheterization by quicker and more accurate |: 
ealization of the catheter tip, thus reducing fluoro 
copy time, and finally as a means of increasing th 
safety of the procedure by indicating undue pre 
sure of the catheter tip against the endocardiu: 
before arrhythmia occurs. Illustrative examples « 
the normal intracavitary electrocardiogram fro 
various sites in the heart, injury current and sp 
cifie eases are presented. 


(Booth 8-23) 


Injection Casts of the Microcirculation. Sidney 
Sobin, Wallace G. Frasher, Barbara Kruecke’, 
and Herta Tremer, Los Angeles, Calif. 

Selected vascular beds are readily and complet 
ly filled with a specifically prepared unique inet 
polymer; subsequent immediate tissue clearirz 
provides stereomicroscopiec 3-dimensional pattern 
of the microcirculation. Capillary beds of lung 
(alveolus), liver (sinusoid), kidney (glomerulus) 
and other organs are shown to take on new organi- 
zational appearance and significance. 


(Booth 8-21) 


Stenosis of the Semilunar Valves. Rodman E. Taber, 
Conrad R. Lam, Edward Green, Ellet Drake, and 
Robert Ormand, Detroit, Mich. 

This exhibit shows the various diagnostic fea- 
tures of pulmonary valvular and infundibular ste- 
nosis, as well as congenital and acquired aortic valve 
stenosis. The history and physical examination, 
roentgenograms, electrocardiograms, and catheteri- 
zation findings will be illustrated. Infundibular 
stenosis of both the pulmonary and aortic valves 
is also demonstrated. The various operative pro- 
cedures which have been found useful in correcting 
these conditions are presented by various means, 
including a short motion picture film strip. The 
results are summarized. A demonstration of the 
poststenotie thrill and murmur which occurs in 
some of these conditions is presented. The ob- 
server may feel the thrill as well as hear the 
murmur, 


(Booth S-16) 


Circulation During Hypotension (Shock). Maz Har 
Weil, Robert B. Sudrann, and Daniel O’Su 
van, Los Angeles, Calif. 

Like a city water system, the cardiovascular s: :- 
tem consists of reservoirs, conduits, and a pum )- 
ing station. The physiologic changes controlli g 
the flow of blood through the vascular bed «e 
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te comparable to the mechanical adjustments 
t govern the flow of water through a water sys- 
With this analogy in mind, a functioning 
del of the cardiovascular system has been de- 
oped which simulates the human circulation. 
» model is designed to demonstrate the mecha- 
ms by which seemingly unrelated disease states 
se a fall in blood pressure, the hemodynamic 
urbanees which are clinically recognized as the 
te of shock. 
20th §-32) 


roanatomy in Three Dimensions. 7. W. Williams 

nd C. C. Boyer, Morgantown, W. Va. 

stereophotomacrographs of special preparations 

vascular beds and other structural units pre- 
cuted as an aid to understanding morphologic re- 
alionships in the zone of anatomy between that 

n by the naked eye and that seen in the ordi- 
nary microscopic section. 


(Booth 8-22) 
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Committee on Professional Education, American Heart 
Association. Committee Chairman: Stewart G. 
Wolf, Jr., Oklahoma City, Okla. 

The Committee on Professional Education has 
prepared an educational exhibit on auscultation. 
It gives the physician an opportunity to test his 
diagnostic ability concerning heart sounds. A 
series of 15 common conditions, sufficiently typical 
to be diagnosed by auscultation alone, is presented. 
The recordings are on tape and are played back 
through individual stethophones, while the visual 
pattern can be followed simultaneously on large 
oscilloscopes. The physician will be able to check 
his own results in listening to a parallel series of 
these 15 conditions giving the exact auscultatory 
diagnosis. The exhibit will include a selection of 
the Association’s publications and teaching aids, 
and public educational materials which physicians 
may wish to review for possible use with their 
patients, 

(Booth 8-11) 





INDUSTRIAL EXHIBITS 
All Exhibits will be Displayed in Kiel Auditorium 


Advanced Instruments, Inc., Newton Highlands, Mass. 


(Booth 42). For ultraprecise 0.002pH, the new 
Vibron pH Electrometer; electrodes for anaero- 
bic blood, and, if ready pCO, and Nat. For 
precise Na* and K*, the new, high-stability Ad- 
vanced Flame Photometer, smallest instrument, 
featuring big-instrument repeatability. For pre- 
cise osmolarity, the proven, widely-used, direct- 
reading Fiske Osmometer, + mOsm repeatabil- 
ity. Sample sizes down to 0.2 ml. 


Armour Pharmaceutical Company, Chicago, Ill. (Booth 
11) will include Arcofac, for reduction of blood 
cholesterol levels; Pentritol Tempules, which re- 
lease 30 mg. of pentaerythritol tetranitrate in 
3 divided doses to provide 12-hour relief in an- 
gina pectoris; and Chymoral, a new systemic 
anti-inflammatory enzyme tablet which reduces 
inflammation, swelling and pain in numerous 
conditions including thrombophlebitis. 


. R. Bard, Inc., Summit, N. J. (Booth 27) will fea- 
ture Teflon Knitted and Woven Arterial Grafts, 


Teflon Interlocking Mesh for tissue repair, 
Cardiovascular and Venous Catheters and Bardic 
Intracath. 


Becton, Dickinson and Company, Rutherford, N. J. 
(Booth 57) cordially invite you to visit their ex- 
hibit of special B-D products for heart catheteri- 
zation and heart surgery. Among the items dis- 
played will be rotating adapters, stopcocks, ani- 
mal tested medical grade vinyl, polyethylene tub- 
ing (sterile and disposable), and the specially 
designed needles by medical specialists. 


Birtcher Corporation, Los Angeles, Calif. (Booth 38) 
features their newest line of electronic cardiac 
instruments comprising a complete Mobile Car- 
diac Monitoring and Resuscitation Center. A 
Cardioscope, Electrocardiograph, EEG Pre- 
Amplifier, Electronic Switch, Defibrillator and 
portable Heartpacer are mounted on a 5’ Mo- 
bile Cabinet, which also provides capacious 
storage for additional items necessary to facili- 
tate resuscitative procedures. 


Blakiston Division of McGraw-Hill Book Co., New 


York, N. Y. (Booth 18) will feature: Luisada and 
Rosa’s Treatment of Cardiovascular Emergen- 
cies; Luisada’s Cardiology: An Encyclopedia of 
the Cardiovascular System, 4 volumes; Hoff- 


man and Cranefield’s Electrophysiology of 
Heart; Blum’s The Management of the Doct 
Patient Relationship; Innerfield’s Enzymes 
Clinical Medicine; Kassay’s Clinical Appl 
tions of Bronchology; Stanbury Wyngaara 
and Fredrickson’s The Metabolic Basis of 
herited Disease; Flach and Regan’s Cher 
therapy in Emotional Disorders. 


Bowen & Company, Inc., Bethesda, Md. (Booth 


will feature Welsh Electrodes, Krasno-Gray 
Plastrodes, Ballistocardiograph, QT Calcula 
and Alcohol Dispenser. Representatives will 
glad to give complete information on this equ 
ment and discuss your requirements. 


Burdick Corporation, Milton, Wis. (Booth 29) 


exhibit their line of modern electrocardiograpiic 
equipment. A feature of especial interest \ 
be their new console model, mounted on large 
easy rolling casters, with ample drawer «and 
working space for mobile operation. Doctors 
are invited to visit the exhibit to see the new 
features of their equipment. 


Burroughs Wellcome & Co. (U.S.A.) Inc., Tuckahoe, 


N. Y. (Booth 45). Hxtensive research facilities have 
long been active in the field of cardiovascular 
diseases. The latest information will be available 
on their pure digitalis glycoside, Lanoxin brand 
Digoxin, and antianginal agent, Cardilate brand 
Erythrol Tetranitrate, as well as any new drug 
development completed at the date of this meet- 
ing. 


Burton, Parsons & Company, Washington, D. C. (Booth 


65). Information, samples and literature will be 
available for their EKG Sol, the electrode cream 
for electrocardiography and electroencephalog- 
raphy, along with their original bulk prepura- 
tions, Konsyl and L. A. Formula. L. A. Formula 
contains 50 per cent bulk-producing material vi 
persed in an equal amount of lactose and « 
trose. Konsyl, on the other hand, contains 
per cent bulk-producing material and is a p:0d- 
uct intended for the obese, the diabetic, ‘nd 
others with restricted caloric diets. 


Cambridge Instrument Company, Inc., New York, ° . Y. 
(Booths 31 and 32) will exhibit Multi-Cha. nel 
Units for recording and monitoring vai ous 
physiologic and biophysical phenomena; eit 
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ersa-Scribe, the versatile portable Electrocar- 
graph; explosion-proof operating room Car- 
oscope used in the operating room and in 
mitoring experimental phenomena (with re- 
otely-operated Simpli-Scribe Direct-Writing 
table Electrocardiograph); Audio Visual 
eart Sound Recorder used in the study amd 
aching of auscultation; Research pH Meter; 
ulmonary Function Tester; Gamma Ray Pock- 
Dosimeters; Dye Dilution Recorder. Engi- 
ers will be glad to give complete information 
id discuss any instrumentation requirements. 


iation Company, Los Angeles, Calif. (Booth 23). 
edical specialists will be pleased to present 
cent literature and information regarding their 
istant Non-Fat Milk. Any questions pertain- 
g to their physician-researched material for use 
1 your practice or hospital will be gladly dis- 
issed. 


Ciba Pharmaceutical Products Inc., Summit, N. J. 
(Booth 25). Ismelin, their new antihypertensive 
indicated in advancing hypertension. Alone, or 
in combination, it has lowered blood pressure 
effectively in 80 to 90 per cent of patients. It 
affords a new way to control hypertension. Since 
it acts at the site of arteriolar blood pressure 
regulation, that is, the nerve-arteriole junction, 
it has no central or parasympathetic effects. 
Representatives will be glad to discuss this and 
their other products. 


Coca-Cola Company, Atlanta, Ga. (Special Area). 
l-e-cold Coca-Cola served through the courtesy 
and cooperation of the Coca-Cola Bottling Com- 
pany of St. Louis and the Coca-Cola Company. 


Coro Incorporated, Culver City, Calif. (Booth 15). 
o models of the completely autoclavable Kay- 
derson Heart-Lung, featuring the automatic 
ler, are now joined by a unique and extreme- 
ficient Heat Exchanger. Also on display will 
an Ultrasonic Cleaner, which assures the 
mate in cleanliness and was specifically de- 
ed for cleaning the heart-lung machine. 


Corporation, Miami, Fla. (Booth 81). The 
realative Angiograph, used to obtain high 
lution, high contrast angiograms, utilizing 
ll dosages of radio-opaque dye and generally 
lable x-ray equipment will be shown. Also 
display will be an Automatic Alternating 
rniquet employed to restrict alternately, in 
iiform fashion, venous return from the limbs, 
eby alleviating acute pulmonary congestion. 
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Corn Products Company and the Best Foods Division, 
New York, N. Y. (Booth 58) will have a joint dis- 
play of their products. Representatives look 
forward to welcoming you to their exhibit. 


Custom Engineering and Development Company, St. 
Louis, Mo. (Booth 75). A Hypothermia Appara- 
tus consisting of 2 completely automatic reser- 
voir-pumping systems, together with an efficient 
heat exchanger and associated equipment. A 
new Gibbon-Mayo Pump-Oxygenator, which has 
been reduced to less than one-half the size of its 
predecessor but still retains the advantages of 
the larger machine. A new Coronary Sinus Suck- 
er system, developed by International Business 
Machines Corporation in cooperation with the 
Mayo Clinic. This apparatus provides improved 
coronary sinus blood handling with any pump- 
oxygenator. 


Dallons Laboratories, Inc., Los Angeles, Calif. (Booth 14) 
will display and demonstrate the latest advanced 
line of electronic instrumentation for cardiovas- 
cular diagnosis and surgery. Their Telco Micro- 
manometers provide simultaneous sound and 
pressure recordings, and oscilloscope visualiza- 
tion, and apparatus for simultaneous right and 
left catheterization. You are cordially invited to 
visit their exhibit. 


Davies, Rose & Company, Ltd., Boston, Mass. (Booth 74) 
will feature Pil. Digitalis and .Tablets Quinidine 
Sulfate (Natural). Their representatives will 
be on hand to welcome you and to explain the 
dependability of their laboratory productions. 


. A. Davis Company, Philadelphia, Pa. (Booth 72) 

will feature the new Differential Diagnosis of 
the Electrocardiogram by Arbeit, Rubin and 
Gross, a most helpful consultant to expedite an 
exact ECG diagnosis. Other timely books are 
Stroud’s Cardiovascular Disease, now in loose- 
leaf form, Page’s Arterial Hypertension, and 
Mendelson’s Cardiac Disease in Pregnancy. 


Electrodyne Company, Inc., Norwood, Mass. (Booth 46). 
Instruments for closed-chest prevention, detec- 
tion, and treatment of cardiac standstill and ven- 
tricular fibrillation. Featured will be their Min- 
iature All-Transistor Pacemaker, Model TR-3, 
operated on battery or standard AC outlet. Cur- 
rents for both external and direct stimulation of 
the heart are available. Also featured will be 
their PM-65 with Electrocardioscope which moni- 
tors cardiac activity and automatically provides 
effective external stimulation of the dormant 
heart at the very onset of cardiac arrest. 
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Electronics for Medicine, Inc., White Plains, N. Y. 


(Booths 33-34). Cathode ray monitoring and re- 
cording systems for 8-channel operation. A 
new 4-channel assembly for both scalar and 
loop (X-Y) recording with a built-in camera. A 
2- or 4-channel tape system for simultaneous 
recording of the phonocardiogram, ECG or pres- 
sures. Portable monitors for ECG/EEG or 
pressures. 


Endo Laboratories Inc., Richmond Hill, N. Y. (Booth 
56) presents the following therapeutic prepara- 
tions: Coumadin, the original Warfarin Sodium 
responsible for establishing this drug as the best 
anticoagulant available today. Numorphan, 1-14 
hydroxydihydromorphinone, the analgesic with 
wide clinical acceptance. 


Ensco, Incorporated, Salt Lake City, Utah (Booth 7) 
will display their line of cardiovascular research 
and diagnosis equipment. The exhibit includes 
a Monitoring System for use in research, diag- 
nosis, and surgical monitoring. It will include 
an electronically controlled injector and a con- 
stant rate syringe puller for dye dilution studies 
and an oximeter amplifier for oximetry and dye 
recording. 


Foregger Company, Inc., Roslyn Heights, N. Y. (Booth 
67) will exhibit their Pulspirator, the new pump 
oxygenator which does not require the use of 
freshly drawn or specially prepared donor blood. 
Completely portable and requiring no electri- 
city, the Pulspirator is remarkably economical in 
the use of ordinary ACD blood. Patients’ total 
requirements have averaged 3 pints during 
thoracotomy, perfusion and postoperatively. 


E. Fougera & Co., Inc., Hicksville, N. Y. (Booth 21) 
features the extensive clinical background and 
professional acceptance of Digitaline Nativelle, 
the original purified glycoside of Digitalis. Time 
tested dependability and broad range of dose 
forms make Digitaline Nativelle a reliable drug 
for management of the failing heart. New clini- 
cal information on Diasal in the management of 
cardiovascular and associated conditions will 
also be featured. 


Geigy Pharmaceuticals, Yonkers, N. Y. (Booth 63) 
cordially invites you to visit their technical dis- 
play. Their original contributions to modern 
therapy of cardiovascular, rheumatic, psychiatric 
and metabolic disorders will be presented by rep- 
resentatives in attendance. 


General Diagnostics Division of Warner-Chilcott Labs., 
Morris Plains, N. J. (Booth 68) will feature Sim- 
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plastin: a pre-extracted thromboplastin-calc um, 
rigidly standardized to give consistent repro. 'uc- 
ible results from vial to vial and lot to 
Available in 6-determination and 20-detern 
tion vials. Diagnostic Plasma: for proth) 
bin time control. A normal plasma which r 
like a pool of normal plasmas, eliminating 
vidual variability. Rigidly standardized, rel: 
and accurate. Urograph: a paper chroma 
raphy technic for urea nitrogen determinat: 
quantitative, yet simple and accurate. 


General Foods Kitchens, White Plains, N. Y. (Boot! 
and 62). Enjoy a cup of Sanka Coffee... cal 
coffee, with 97 per cent of the caffein remo ed. 
You will find it delicious coffee, made in the -up 
or family style and for patients, too, when ‘hey 
need less caffein. Register for an office su; ply 
of our leaflet on caffein. 


Gilford Instrument Laboratories Inc., Oberlin, Ohio 
(Booth 20) will exhibit a group of instruments for 
cardiopulmonary research and diagnosis. Among 
these will be their well-known Cuvette Densilom- 
eter/Oximeter, Linear Digital Cardiotachometer, 
Computing Spirometer. and Blood Pressure 
Recorder. A new attachment of the Spirometer 
will be demonstrated which permits direct meas- 
urement of maximum expiratory flow rate and 
midexpiratory flow without recording. A new 
attachment for spectrophotometers, which re- 
cords optical density continuously for rapid en- 
zyme assays, will also be shown. 


Grune & Stratton, Inc., New York, N. Y. (Booth 48) 
will show their newest volumes. Included will be 
such books as Master and Donoso’s Visual Aid 
in Cardiologic Diagnosis and Treatment; Heart 
Sounds and Murmurs by Ongley, et al.; Gordon's 
Clinical Cardiopulmonary Physiology; Schnit- 
zer’s Electrocardiographic Technique; Butter- 
worth’s Cardiac Auscultation; as well as their 
outstanding journal, Progress in Cardiovascular 
Diseases. 


Hiss Pharmacal Co., Inc., Utica, N. Y. (Booth 3) 
will feature Vasotrate Unicelles, 30 mg., 80 mg., 
nos. 1 and 2, for the prevention of recurrent 
angina attacks; Tenamine Unicelles, for the 
treatment of hypertension and as a mild ‘ran- 
quilizer; and Liparin Injection, used in dis: ases 
associated with impaired lipid metabolism. ‘‘ep- 
resentatives will be at the booth to servic: the 
physicians. 


Paul B. Hoeber, Inc., New York, N. Y. (Boot! 66). 
Among the new books on display are Wars «ws 
The Heart in Industry; Rosenbaum & Belk ap’s 
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Vork and the Heart; and Durham’s The En- 
yclopedia of Medical Syndromes. Also of par- 
icular interest are Plotz’ Coronary Heart Dis- 
ase; Bayley’s Electrocardiographic Analysis, 
ind Gardberg’s Clinical Electrocardiography. 
Their representative will be glad to help you. 


o-Dex Heart Registry System, Medical Case History 
sureau, New York, N. Y. (Booth 79) will show the 
ust released Info-Dex Heart Registry. It is 
imple and compact, and is invaluable for re- 
search and special studies on cardiovascular 
liseases. 


trumentation Associates, Inc.. New York, N. Y. 
Booth 70). A_ selection of cardiopulmonary 
quipment, Pulmonet for lung volumes, Com- 
pliance Unit, Spirometers, Pneumotachographs, 
Rapid Gas Analysis for O,, CO,, He, using 
Thermal conductivity Infra-red Gas Analysers 
00O., CO. Also on display is the Bird Respira- 
tor with positive and negative phase and auto- 
matic cycling. 


Ives-Cameron Company, New York, N. Y. (Booth 9) 


cordially invites you to stop at their booth where 
Tsordil, a new, long-acting coronary vasodilator, 
will be featured. Isordil is offered for the 
therapeutic and prophylactic management of 
angina pectoris. Also featured will be Cyclo- 
spasmol, a new peripheral vasodilator. Cyclo- 
spasmol is offered for the treatment of periph- 
eral vascular diseases. 


Keleket X-Ray Corporation, Waltham, Mass. (Booth 8) 
will feature a complete heart catheterization 
system including 9’ image intensifier with tele- 
vision and cine attachments, plus heart catheteri- 
ation table. Representatives will be glad to 
give complete information on this equipment and 
discuss your requirements. 


os. Leeming & Co., Inc., New York, N. Y. (Booth 13). 
significant report on a long-term controlled 
idy of Clarin (sublingual heparin) and its 
ect on the incidence of recurrent myocardial 
‘arction is now available (together with data 
Clarin’s ability to lower postprandial serum 

id levels). Information on the potent coro- 
y vasodilator, Metamine Sustained, and its 
in coronary insufficiency will also be avail- 


ily and Company, Indianapolis, Ind. (Booths 

ind 40). You are cordially invited to visit their 
¢. ibit where sales people in attendance will 
' come your questions about their products and 
r ont therapeutic developments. 
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Maico Electronics, Inc., Minneapolis, Minn. (Booth 10), 


a pioneer hearing research firm, will demonstrate 
the latest improved model of their popular elec- 
tronic amplified stethoscope, the Stethetron. The 
instrument permits accurate selective amplifica- 
tion of a widely divergent range of body sounds. 


Mallinckrodt Chemical Works, St. Louis, Mo. (Booth 


78). Ditriokon, a well tolerated contrast mate- 
rial, which has certain advantages over other 
products in that it can be given rapidly with 
ease in less than 2 seconds, in amounts of 50 
ce. or less. It has a low viscosity and gives ex- 
cellent shadows, equal in opacity to any of the 
products presently used for angiocardiography. 


Medtronic, Inc., Minneapolis, Minn. (Booth 77) will 


exhibit the latest developments in electronic in- 
struments to serve the cardiologist and cardio- 
vascular surgeon. These instruments include 
their miniature transistor Cardiac Pacemaker, 
Cardiac Monitors, Cardiac Resuscitator, Cardiac 
Sentinel, Electrocardiosync, Cardiac Tachograph, 
and the Cardiac Defibrillator available for in- 
ternal or external application. 


Merck Sharp & Dohme, West Point, Pa. (Booths 35 


and 36). Diuril and HydroDiuril, orally effective, 
nonmercurial diuretic-antihy pertensive agents are 
featured. Technically trained personnel will be 
present to discuss these and other subjects of 
clinical interest. 


Wm. S. Merrell Company, Cincinnati, Ohio (Booths 


4 and 5). MER/29, for control of the excess pro- 
duction of cholesterol within the body. It is now 
possible to reduce both serum and tissue choles- 
terol levels with 1 small capsule daily. Repre- 
sentatives in attendance will be happy to inform 
you of the latest clinical reports on this signifi- 
cant product. 


Micro X-Ray Recorder, Inc., Chicago, Ill. (Booth 43). 


Over 50 series of 2” X 2” medical teaching 
slides on various subjects, including 18 on the 
heart and chest, compiled from the files of 
leading specialists and institutions are featured. 
These will be available for viewing on their 
Recorder Projector-Viewer. This unit will pro- 
ject 2’ X 2” slides and 35 mm. film for teach- 
ing and lecture without burning or buckling 
even cardboard-mounted slides. 


3: V. Mosby Company, St. Louis, Mo. (Booth 55). 


New knowledge, ideas, research and technic: all 
are waiting for you in their newest books for 
1959 and 1960. Look over these books at your 
leisure and convenience; if you wish assistance, 
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their representative will be happy to discuss any 
book with you. 


North American Philips Co., Inc., New York, N. Y. 
(Booth 49) offers a complete Angiocardiographic 
Installation with a variety of the newest Genera- 
tors, TV Systems, and Cine Systems for coro- 
nary arteriography and congenital heart diag- 
nosis. 


Ortho Pharmaceutical Corporation, Raritan, N. J. 
(Booth 19). Representatives are exhibiting Actase 
Fibrinolysin (Human), the first blood clot lysing 
agent in its field. Literature discussing its use 
in a variety of clinical indications is available. 
In addition, scientists from their Research Foun- 
dation will be on hand to answer questions re- 
garding the use of fibrinolytic therapy in medi- 
cal practice. 


Riker Laboratories, Inc., Northridge, Calif. (Booth 64). 
LH 400 (Lipo-Hepin), sodium heparin U.S.P., 
400 mg. per cc., allows a significant increase in 
efficiency of anticoagulant and _ lipoprotein 
lipase response. Administration and _ control 
problems usually associated with heparin therapy 
are essentially eliminated. A representative will 
be present to answer questions relative to anti- 


coagulant and lipoprotein lipase (postheparin) 
enzyme therapy. 


Roche Laboratories, Nutley, N. J. (Booths 16 and 17) 
will feature new Librium, which has rapid and 
often dramatic therapeutic effects in anxiety and 
tension as well as certain types of depression. 
Librium is free from autonomic or extrapyram- 
idal side effects and is remarkably safe over a 
wide dosage range. Marplan, a new amine ozi- 
dase regulator, is also presented. 


Sanborn Company, Waltham, Mass. (Booths 53 and 54). 
A wide selection of instruments for biophysical 
research will be on display: some in simulated 
operation, to aid understanding of function and 
operating features. Their equipment includes 
Recording Systems (single and multichannel, 
direct-writing, photographic and tape), Moni- 
toring Oscilloscopes, Transducers (pressures, 
temperature, etc.) and new Preamplifiers, per- 
mitting a wide range of physiologic applications. 


Sandoz Pharmaceuticals, Hanover, N. J. (Booth 28) 
will feature Acylanid acetyldigitoxin, a pure 
glycoside providing efficient and safe oral digi- 
talis therapy. It is characterized by high ab- 
sorption, short latency period and good margin 
of safety. Plexonal: a preferred daytime seda- 
tive-relaxant. Cedilanid-D: pure glycoside (Des- 
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lanoside, U.S.P. XV) of digitalis lanata x + 
quick onset of action, quick excretion and 
toxicity. Useful for iv. administration in |: 
diac emergencies and for rapid digitalization 


W. B. Saunders Company, Philadelphia, Pa. (Booth 


A full line of clinical books of up-to-date 
fulness will be on display. 


Schering Corporation, Union, N. J. (Booth 6) tc 


pleasure in inviting you to visit their exhi 
Several representatives will be there to dis: 
all aspects of their products such as: Mirad 
the new oral anticoagulant with predictable . 
trol proved by 5 years’ pre-introductory clin 
experience and Naqua, effective new oral diur 
and antihypertensive. 


Schick X-Ray Co., Inc., Dis. for Elema-Schoenan 


AB, Chicago, Ill. (Booth 1). Their line of eq 
ment includes x-ray and electromedical un 
direct-writing jet recorders for ECG, pho 
cardiography, pressure, etc. Film changers f 
angiocardiography, high-pressure injection 
inges, fluoroscopic tables for catheterization, 


Schwarzer Company, Watertown, Mass. (Booth 73) 


presents and demonstrates some of their Cardio- 
script models, the multipurpose direct-writing 
instruments for recordings of phonocardiograms 
(up to 3,000 c.p.s. in 6 selective filters), EKG, 
EEG, pulse tracings, pressures, oximetry, pola- 
rography, dye dilution measurements, ballisto- 
and vectorcardiograms, blood flow estimations, 
etc. Also shown are the portable Cardioscript 
III, and various transducers. 


G. D. Searle & Co., Chicago, Ill. (Booth 41). You are 


cordially invited to visit their booth, where rep- 
resentatives will be happy to answer any ques- 
tions regarding their products of research. 
Featured will be Aldactone, their new aldos- 
terone-blocking agent for edema or ascites. 


E. R. Squibb & Sons, New York, N. Y. (Booth 30) 


has long been a leader in development of new 
therapeutic agents for prevention and treatment 
of disease. The results of their diligent research 
are available to the medical profession in rew 
products or improvements in products alreidy 
marketed. Representatives will be pleasec to 
present up-to-date information on these 1d- 
vances. 


Statham Instruments, Inc., Hato Rey, Puerto 


(Booth 24). The widely used line of physio 
transducers, designed especially for the card 
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gist and based on the reliable unbonded strain- 
gage principle, will be shown, with the latest 
developments featured. Engineering personnel 
will be present to discuss the selection of opti- 
mum types for either clinical, research or in- 
structional applications. 


S. Catheter & Instrument Corp., Glens Falls, N. Y. 
(Booth 26). Specialist in the manufacture of 
ardiac catheters, electrodes and tubings, and 
of a complete line of woven and knitted Teflon 
prostheses. Research engineers, well versed in 
design and production of cardiac catheters, will 
liscuss problems, ideas, new developments, etc., 
it their booth. 


Valker Laboratories, Mount Vernon, N. Y. (Booth 52) 
will feature their new Nicalex (Aluminum Nico- 
tinate). Nicalex is a newly synthesized salt of 
nicotinic acid for the reduction of blood cho- 
lesterol. Nicalex may reduce cholesterol levels 
as much as 200 mg. per cent with no flushing, 
itching, or G. I. disturbance in over 80 per cent 
of patients, and with no dietary restrictions. 


allace Laboratories, New Brunswick, N. J. (Booths 
59 and 60) representatives will be glad to discuss 
their drug Miltrate. The drug consists of the 
tranquilizer meprobamate plus pentaerythritol 
tetranitrate for effective coronary vasodilation, 
along with the calming effect of Miltown. It 
has been proven safe for long-term use. 


arner-Chilcott Laboratories, Morris Plains, N. J. 
(Booth 69). Peritrate, a long-acting coronary 
vasodilator with no significant change in blood 
pressure or pulse rate, is presented. Smooth 
mset of action virtually eliminates nitrate head- 
che. Nardil, a new rapidly effective treatment 
vr depression is also featured. Representatives 
ill be glad to discuss their products with you. 


ers Corporation, Rochester, Minn. (Booth 71) will 
ature almost all new improved models this 
ar, including a linear, less expensive blood 
nsitometer for green dye dilution curves; also 
new linear, extra-wide range cardiotachometer ; 
redesigned ear oximeter; a nitrogen gas analy- 
r with remote sampling head; also recording 
rmistor with unique probes. 
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Wesson Oil, New Orleans, La. (Booth 80). Exhibit will 


consist of a gas chromatograph, showing the 
composition of cottonseed oil, shortening and 
lard with a descriptive text and research find- 
ings. Representatives will be glad to answer 
and discuss any questions you may have. 


Winthrop Laboratories, New York, N. Y. (Booth 47). 


Levophed, the natural antishock pressor hormone 
for patients in severe shock due to myocardial 
infarction. Levophed raises blood pressure with- 
in seconds. Unlike other agents, it also produces 
an increase in coronary blood flow and enhances 
oxygen supply to the myocardium. 


Wyeth Laboratories, Philadelphia, Pa. (Booths 37 and 


44). Equanitrate, for angina pectoris prophy- 
laxis, provides prolonged coronary vasodilata- 
tion, controls apprehension, anxiety and ten- 
sion, reducing number and severity of anginal 
attacks, and increasing exercise tolerance. Os- 
tensin, oral ganglionic-blocking agent for dias- 
tolic hypertension management, provides prompt, 
prolonged hypotensive action with fewer by- 
effects. With chlorothiazide, Ostensin provides 
the keystone for effective antihypertensive regi- 
men. 


Wynn Pharmacal Corporation, Philadelphia, Pa. 


(Booth 76). Information and samples will be 
available on Quinaglute Dura-Tab S.M., the only 
oral Sustained Medication Quinidine Gluconate. 
Quinidine gluconate has been found to be better 
absorbed and tolerated than quinidine sulfate. 
Each dose of Quinaglute maintains uniform 
plasma levels up to 12 hours. Indicated in cardiac 
arrhythmias, such as premature contractions, 
auricular tachycardia, flutter, fibrillation. Also 
available will be samples on Dura-Tab S.M. 
aminophylline, sustained medication aminophyl- 
line tablets. 


Year Book Publishers, Inc., Chicago, Ill. (Booth 2) 


invites you to visit their exhibit to inspect 
Massie & Walsh’s New Clinical Vectorcardiog- 
raphy ; the fourth Edition of Lipman & Massie’s 
Clinical Scalar Electrocardiography; Kjellberg 
et al. on Diagnosis of Congenital Heart Dis- 
ease (Second Edition); Ravin’s Auscultation of 
the Heart; New Volume 10 of Advances in In- 
ternal Medicine, and many others. 
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